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PREFACE. 



It is well known that common works on Arithmetic abound 
with abstruse questions, more perplexing than beneficial, and 
are the same which deprive thousands of scholar^ of the attention 
that their teacher might otherwise bestaw upon them to better 
advantage ; and practical experience has taught me, that, if a 
teacher is well versed in arithmetic, he is often perplexed in a 
manner that can be discribed by a teacher, only, and such per- 
plexities cause an absence of proper ideas to investigate the 
nature of an arithmetical question praposed by an honorable 
Tyjro, or the artful and desigiifcg ; also any person of a good 
retentive ability is at a loss at times of much importance to 
to mind the peculiarities of a question that may be takep fro|||? 
any of the many works on arithmetic : 

Therefore, knowing, such facts, and well considering the sit- 
uation 9 school teacher occupies, and in order to relieve him in 
an arithmetical point of view, I have not spared time nor thi^ght, 
and have had the help of collegiate educated persons, for the 
- better part of three years past, in compiling this work for the 
«8e of school teachers and those wishing to obtain a superior 
knowledge of arithmetic. 

The author is not an advocate of infallibility, yet, since such 
particular attention lias been paid to render this work cogacise and 
free from such mistakes as are commonly to be met with in com- 
mon works on arithmetic, it is to be hoped, that, {though the. 
tongue of the captious caviller should blazon defects for which 
others might search in vain,) the_eye of the candid ^critic will 
not see a thing in it which reason and truth would long hesitat^^ 
approve. 

It consists of very'important' arithmetical problems that are 
attended with rules, and the examples to those rules, are all the 
intricate questions to be fownd ^\1i«t««it'^^^^«A^^'ss>Sissr 



iv. PREFACE. 

• 

metic, occupying a place with thoflt rules that are suited to their 
nature, and their solution given. 

This work is an indispensable for those to whom it is dedi- 
cated, and a complete key to the different works on arithmetic. 

It is divided into nine divisions, viz. 

Introduction, Page 5 

Problems, lo 

Simple Miscellany, *' 16 

Proportionals, " 17 

Percentaos Proportionals, - - - - - - ** 35. 

Impoi^tant Problems, 53 

Miscellany, - " 72 

Sundry Tables, *'85 

Arithmetic Oddities, - ^ - - - - - - - *' 93 

^ch of which is systematically subdivided into classes, and the 
^th Prob. in Important Problems is of the utmost worth to 

Surveyors of land and may be considered that discovery con- 

oeming local Attraction, which men of science have thought 

impossible to discover. 
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INTRODUCTION. 



I. Arithmetic is the Science, and also the Art of numbers. 
Xt has five principal rules for its operation, viz. numeration, 

ADDITION, SUBTRACTION, MULTIPLICATION, and DIVISION- 

Numeration teaches to read and note figures. Figures are di- 
vided into periods of six figures each, viz. Unit, Million, Billion, 
Trillion, Quartrillion, Quintillion, Sextillion, Septillion, Octil- 
lion, Nonillion, Decillion, Undecillion, and Duodecillion. 

The first part of any period is so many units of it ; and the 
latter part so many thousands of it. 

Tabular Example of the worth and right order of EAcr 

Period. 

=g SS"i l-g-g |r=g -s S-"g§S.. 

• <f,777; 888/999; 695,«8<i44 4|777;38 3,2S3; 888,999; 144.33 3 




=i IM ■ ' i-§=i i§4 11=1 u 



6 6 6, 5 5 6; 4 4 4» 3 8 9; 23 8, 7 7 7; 8 8 8, 9 9 9; 2 39, 3 3 3; 4 4 4, 5 5 6; 

The remaining rules have two natures, viz. Simple and Com- 
pound ; and for an explicit explanation of both natures of ^ese 
rules, see common arithmetic^ works ! 

II. TO PROVE ADDITION. 

Set the excess of pines in each row of figures 
to the right of its row ; and if the excess of nines 
jn the sum's result, and the column inade by set- 
ting out the several excesses axe aVke, 
h right 

1 • 



Example 
9876 
8765 
7654 



INTRODUpTION. 
III. A TABLE OF SQUARES FROM 21 TO 29. 



21X21=441 24X24=5T6 
22 X 22=484 25 X 25=625 
23X23=5?9 26X26=676 

IV. A MULTIPLICATION TABLE, FROM 
TO 19 AND 19. 



27X27=729 
28X28=784 
29X29=841 

4 AND 13, 



I 13| 14| 15| 16| 17| 18| 19 
4| 52| 56| 60\ 64| 68| 72| 76 



6| 65| 70| 75| 60| 85| 90| 95 



6| 78| 84| 90| 96|102|108|114 
7| 91 1 98|105|li:2|119|126|133 



8|l04|112|120 |1 28|186p4|l5a 
9|117|126H35|144|153|162|171 



11|143[154|166|176|187|198|209 



I 13| 14| 16j 1 6| 17| 18| iO i 
12|166|168|180|i92|204|2l6|a28 



18|169|182|195|208|22i |234|247 



1 4|182|i96|210|224|238|262|266 
16|195|21Q|225|240|265|270|2{g5 



16|208| 224|240[2 56|2 72|288 |304 
1 7|221|238|265|272|2 8'9i506i§a 
i8|234|^52|270|288|306|324|342 



19|2471266|285|304|323|842|361 



y. RULES FOR MULTIPLYING in a brief manner. 

1. When the multiplier consists of any number of nines— To 
the right of the multiplicand write as many cyphers as there are 
nines in the multiplier — ^imder this new multiplicand, write 
the given one, (the units, &c. thereof, under the units, &c. of 
the new one,) then subtract ; and this difference is the product, 
just the same as if the general method had been used. For an 
example to illustrate the preceding, multiply 987654 by 999. 

Thus, 987654000 
987654 

The product of 987654 multiplied by 999 is equal to 986666346 

2. When the multiplier is 13, 14, 15, 16, 17, 

18, or 19, — ^Place the multiplier at the right of the Example. 
multiplicand, with the sign of multiplication be- 75964X1' 
tween them— multiply the multiplicand by the 227892 

unit figure of the multiplier, removing the product 

one place to the right of the multiplicand ; this pro- 98753:$ 
duclpnd the multiplicand, make the totd product. 

3. When the multiplier is lOl, 102, Sic. to 109— Multiply by 
wf the unit figure of the multiplier— remove the product two places 

to the right of the multiplicand — add together as before for the 
product. 

4. When the multiplier is 111, 112, 113, 114, 

125, lie, 117, 1 18, or 119 — Multiply by the unit Eicample. 
^£Tire only of tiie multiplier, and add to each mul- 9417 
^/plication the two Bgures which stand next xXie 

hand of that which is mttliplied, and V> x\v^ - 
last Aguresy aeparately , add wYiat ^oxx coty • ^V^^*^ 
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5. When the multiplier is 21, 31, 41, &c. to Example. 
91— Multiply by the ten'« figure, only, of the 739i8X21 
multiplier, and set the unit figure of the product 147836 

under the place of tens, add them all together, 

and their sum is the total product. 1552278 

6. When the multiplier is 22, 23, &c. to 29 — Mul- 
tiply every figure of the multiplicand by the unit fig- Example. 
ure of the multiplier, and add to each product twice 7657 
that figure which stands next at the right hand of the 29 

figure you multiplied ; and to twice the last figure * 

add what you carry. 222053 

VI. TO PROVE DIVISION. 

Add the remainder and all the products of the several quotient 
figures multiplied by the divisor, together, according to the order 
in which they stand in the work, and the sum, when the work 
is right, will be equal to the dividend. 
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VII. TABLES OF WEIGHTS AND MEASURES. 



TROT WBIGHT. 

Grains, 

24= 1 Pennyweight, 
480= 20= 1 Ounce, 
5760=240=12=1 Pound. 

Note.— 175 oz. Troy=192 
oz. Avoirdupois. 

CLOTH MBAStJRE. 

Nails, 

4=1 Quarter, 
16=4=1 Yard, 
12=3=1 Ell Flemish, 
20=6=1 «« English, 
24=6=1 French. 

Note.— 2i inches=l Nail. 



APOTHBCARIBfi*- WmOUT. 

Grains, 

20= 1 Scruple, 

60= 3= 1 Dram, 
480= 24= 8= 1 Ounce. 
5760=288=96= 1 2= iPound. 



RBFINBR'S WfilGlft. 

Blanks, 

24= 1 Perrot, 
480= 20= 1 Mite, 
%800=400=20=1 Grain. 

Note.— The Caret is ^\ part 
of any weight. 
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AVOIRDUPOIS W1£IGHT« 

Drams, 

16= 1 Ounce, 
256= 16= 1 Pound, 
7168= '448= 28= 1 Quarter, 
28672= 1792= 112= 4= 1 Hundred, 
573440=35840=2240=80=20=1 Ton. 

PLANKTARY I»iOT10N. 

Seconds, 

00= 1 Minute, 
3600= 60= 1 Degree, 
108000= 1800= 30= 1 Signi 
1 296000=2 1 600=360= 12=Zodiac. 

TiniE. 

Seconds, 

60= 1 Minute, 
3600= 60= 1 Hour, 
86400= 1440= 24= 1 Day, 
604800= 10080= 168= 7=l*'Week, 
2419200= 40320= 672=28=4=1 Month, [ian year 

31557600=525960=8766=365;J=52 w., 1 d., and 6h.=l Jul 
31558154=525969=8766=3651, 9 m. 14 s.= l Periodical year 
31556937=525948=8765=365^, 48 m. 57 s.= l Tropical 

There are 12 calendar months, with days to each as fallows : 
The fourth, eleventh, ninth, and sixth, 
Have thirty days to each affixed^ 
All the rest* have thirty-one, 
Except the second month alone, 
Which hath twenty-eight, in fine 
'Till leap-year gives it twenty-nine. 
luOKG iUBASURE. 

jcJar. Corns, 

3= 1 Inch, 
36= 12= I Foot, 
108= . 36= 3= 1 Yard, 
594= 198= 16^= 5d= 1 Pole, 
23760= 7960= 660— 220= 40=1 Furlong, 
190080=63360=5280=1760=320=8=1 Mile. 
N^.— 7^^^^ in.=l Link ; and 25 Links=l Pole. 

^ WINE BIISASURE. 

Cubic Inches, 

28i= 1 Pint, 
571= 2= 1 Quart, 
231= 8= 4= € Gallon, 
9702= 336= 168= 42=1 Tierce, 
14553= 504= 252= 63=15=1 Hogshead, 
19404= 672= 336= 84=^2 =U=1 Puncheon, 
29106=1008= 504=126=3 =2 =\^^\Y'vv^, 
^^^7^=^0/^=1008=252=6 =4 =3 =a=\ 't^. 
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SOLID MfiASURfi. 

Inches, 

1728= 1 Foot, 
46656=27=1 Yard. 
NarBi4.'*-40feetof hewn, or 50 feet of round timber=4 Vbn, 
Note 2.— 16 soiid feet=l foot of wood.- 
Note 3. — ^8 feet of wood=l cord. 

BESK MEASURE. * , ^ r 

Cubic Inches, ♦ . . ^ 

35i= 1 Pint, 
70i= 2= 1 Quart, 
282= 8= 4= 1 Gallon, 
2538= 72= 36= 9= 1 Firkin, 

5076=144= 72=f 18= 2=1 Kilderkin. n 
10152=288=144= 36= 4=2=1 Barrtl, 
15228=432=216= 54= 6=3=H=1 Hogshead, 
20304=576=288= 72= 8=4=2 =1 Puncheon, 
^0456=864=432=108=12=6=3=2=1 Jliitt. 

ALB JIIEASURE. 

Cubic Inches, 

35i= 1-Pint, 
70}= 2= 1 Quart, 
282= 8= 4= 1 Gallon, 
2256= 64= 32= 8=1 Firkin, 
4512=128= 64=16=2=1 Kilderkin, 
9024=256=128=32=4=2=1 Barrel, 
13536=384=192=48=6=3=U=1 Hogshead. 

DRY .MEASURE. 

Cubic Inches, ^ 
268|= 1 Gallon, ^ 
537|= 2= 1 Peck, 
' 2150|= 8= 4= 1 Bushel, 
^ 43004= 16= 8= 2= 1 Strike, 
860l|= 32i= 16= 4= 2= 1 Coom, 
17203^= 64= 32= 8= 4= 2= 1 Quarter, 
86016=820=160=40=20=10= 5=1 Wey, 
172032=640=320=80z=i40=20= iO=2lfcl Last. 

> SaUARB nSASCRE. 

Inches, 
144= 1 Foot, 

1296= 9= 1 Yard, 

39204= 2721= 301= 1 Pole, 
1568160= 10890= 12lib= 40= 1 Rood, # 
6272640= 48560— 4840= 160= 4= lAcre, 
^014489600=27878400=3007600=102400=2560=640= 1 

I* 
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not play any longer, ind it w.as fauiid that the difTe^nee of the 
squares of what each then had wafcs 3^. How mkny tlid B 16se ? 
Thus, 14+14)336(12 diff. ; 14— half sum, and 12-v-2z=iB=: 

^ half di€. Then 14+6—20 A retiifed with. ;;And 14i— 6=8 B 
retired with; then, 14— 8=6 B lost. ' \ " * 

Prob. III. — The differehce of two numbers, and the difference 

ii of their s4uares, given to find those numbers. , 

* Rule.— Divide the difference of their squares bj^ the differ- 
ence of their numbers, and the quotient will be their sum ; then 

1 proceed by Prob. I. 

EXAMPLE. 

^ Said Ai to John, Father gave me 812 more, than he gate 
Charles, and the difference of the squares of our separate parcels 
■ is 288'. How much did he give each ? ^ 
Thus, 288-7-12=24, the sum ; then 24 — 12-r2=:6 ; then 
i2+6=$18 Ai's share ; and IS— 6= $6 Charles had given him. 
s Prob. IV.— The pro^iuct of three factors, and two of those 
V factors given, to find the third factor. 

Rule. — Divide the given product by the product of the two 
^ known factors, and the quotient is the factor required. 

examples. 

1. How many days will 9720 lbs. of hay last 12 horses, al- 
lowing each horse to eat 45 lbs. per day ? 

Thus, 12X45=540)9720(18 days. Ans. 

2. What must be the length of a lot of land that is 5 rods 
wide, in order that the lot shall contain one acre ? — ^First consid- 
er 16 long, and 10 wide, make 1 acre, therefor(<|jkey are two 
factors, and their product is 160; then 5 wide is the given factor. 
Then to proceed with an example that is»of this nature ; Divide 
the product of the two unknown factorajby the known factor. 
Thus, l60-T-5=32 rods in length. Ans.~ 

3. What must be the length of a stick of hewn timber that is 
10 inches wid^, and 1 ft. 3 in. deep, in order to contain 1 ton? — 
First consider one ton the product of 3 factors, mhen, 40 feet 
==1 ton=69120in. ; and 10 in.Xl ft. 3,in.=.156 in. Then 
69120-i-15O=460J, and 460^-1-12= 38 f feet in length. Ans. 

4. Suppose wood to be piled on a base 1:5' ft. 6 in. long, and 
7 ft. 9 in. wide, what must be the height of the pile to contain 
16 cords ?— First, 16 cords =2048 solid feet, (i. c. a pile 8 feet 
wide, 8 ft. high, and 32 ft. long.) And 15 ft. 6 in.X7 ft. 9 ii|* 
=120J ft. Then 2048-r-120i=: 17,048907 ft. Ans. 

Prob. V. — To find a divisor that will divide two or moce 
numbers without a remainder. 



19 PJiOBL£2MS. 

Riii.&«^]|ivide the larger numb^ by th%£iii|iler» aad this di" 
visor by'tha r^ttaiader, and thus continue divioinf the last divi- 
sor by the last rem^der till nothing remains, anp the last divi- 
sor i« the divisor sought, if only two numbers ar^^iven. * But i£ 
ifeiotle than two are fiven, first find a divisor for any ttvo of the" 
numberU, then find a divisor to the found divisor and another of 
tfte given nunfbers, and thus proceed till all the^'givieij numbew 
are brought in, afid the last divisor used is the divisor Jought. 

* ;EXAMFtES. 

1. Suppose a hall to be 154 Si. long Thus, 55)154(2 
aiid 55 feet wide, what is the length of ^ 110 

the longest pole that will exactly meas- * 'd4\fi'^/'i 

UPS both the length and width of* said 

hall? 1! 

The last divisor = 1 1)44(4 
Therefore, a 11 foot pole will do it. ■ 44 

2. A owns tie, B 336, and C 1736 rods of land. They 
agree to divide it into equsd house lots,, fixing on the greates t 
number of rods for a lot, that will allow each^wner to lay out 
all his land. How many rods must there be in a lot, how many 
lots has each, and Jhow many lots- in all ? 

First, Then, 
336)720(2 48)1736(36 Lastly, 



672 1728 



48)336(7 
336 



48-^8=6 



720 
336 
1736 

And 349 lots in all. 



90=A's. 
42=B's. 
217= C's. 



Therefore 8 rods in each lot. 

Prod. VIi^^To find ^e dividend that will contain two or 
more numbers, given, without ^ remainder, when either of the- 
given numbers is used 9^ a divisor. 
Rule.— Call the niimbers the denominators of so many frac- 
. tions, and a common denominator found thereto in the manner 
prescribed for finding a common denominator to vulgar fractions, 
is the divideild sought. 

EXAMPLES. 

i. Allowing 63 gallons to fill a hogshead, and 42 a tierce, and 
32 a barrel, what is the smallest quantity of molasses that can 
be first shipped in some number of full hogsheads, then dis- 
charged and reshipped in some pumber of full tierces, and again 
di|charged and reshipped in some number of full barrels I 
2|63p-42--32 



7 63— .21— 16 
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4. A certain flour dealer, who purchased his flour on the oppo- 
site side of a river, owned rtiree boats, one of Which would carry 
8 barrels of flour at a time, another 9, 



another IG. What is the smallest 4 
number of barrels he could purchase g 
that would make some number of 



8—9—16 
2—9— 4 



full freight^ for either of the boats ? . 

Prob. VII. — To find the share of each, when the number of 
shares are not equal, and increase by a given ratio. 

Rule. — Divide the sum by the number of persons, the quo- 
tient is a middle share ; from the middle share subtract the ratio, 
the remainder is the next share that is less ; from the last found 
share subtract the ratio until you have found all the shares that 
are less ; then to the middle share add the ratio, the sum is the 
next share that is larger ; to the last found share add the ratio till 
you have found all the shares that are larger. 

Divide $600 among five Tl id A*s share,"" 

persons, in such a manner that | 118 B's ' 

B may havp 2 more than A, $600^5=^ 120 C's ' 

and C 2 more that B, &c. j 122 D's * 

1^124 E's " J 

Prob. VIII.— To find the share of each, when the number of 
shares are equal, and increase by a given ratio. 

Rule.— Find a middle share by dividing the sum by the num- 
ber of shares ; from the middle share subtract half the ratio, and 
the remainder is one share— and add half the ratio to the middle, 
share, the sum is another share ; these two shares are the two 
middle shares ; for the shares that are less continue to subtract 
the ratio, and for those that are larger, add the ratio, till the 
required shares are found. 

EXAMPLE. ^* 

Divide $1600 among four persons in such -a manner that the 
2d may have one more than the 1st, the 3d one more than the 
2d, &c. Thus, $1600-^-4=400, the middle share. 

},50 — 100 cts. ratio=$398,50, A's share, ^ 



ThPi^ 400,00— 50 " ^ «* = 399,50, B's v . 

^ ) 400,00-f 50 " d '* = 400,50, C's ( 
C 400,50+100 " z= 401,50, D^s ** ) 

Prob. IX. — The sum of two numbers and their quotient, giv- 
en to find those numbers. 

Rule.— Add. 1 to the quotient and divide the sum of the two 
numbers by this sum, which will give the less number. Sub- 
tract the less number from the sxitw, ^'^V^^ "^'e;. 
greater number. 
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1. Divide 100 into two such parts that if the greater be divided 
by the less the quotient may be just 30. 

Thus, 304-1 ) 100(3^T, less part ; then 100— 3^'y==96|^, greater. 

2. The sum of A's and B's ages is 60, and if you divide A's 
by B's the quotient will be 3. What is the age of each ? 

Thus, 3-|-l=4, then 60-7-4=15 years, B's age; then 60— 
15=45 years, A*s age. 

Prob. X. — The difference of two numbers and the quotient 
given to find those numbers. 

Rule. — Divide the difference of the two numbers by the quo- 
tient, less 1 , and you will have the less number. Add the less 
number to the difference, and this sum is the greater number. 

EXAMPLES. 

1 . A greyhound, in pursuit of a hare, run three times as fast as 
the hare ; and when he overtook her, he had run 30 rods more 
than she. How many rods did each run ? 

TIius, 30-~3^1=15 rods the hare run; then 15-|-30=45 
rods the greyhound run. 

2. A and B start at opposite points, to skate to the other's 
starting point : distance 8 miles. A, by having the advantage 
(hence B the disadvantage) of a "uniform wind, performs his task 
2$ times the quickest, and 48 minutes the soonest. Required the 
time that each is skating, and the force of the jvind per minute. 

Thus, 48—25 — 1=32 minutes, A's time; then 32+48=1 
hour and 20 minutes, B's time. Then, 80+32—2=56 minutes, 
each, if it hipl been calm ; and 56—32=24 minutes A was for- 
warded ; and B was retarded the same. Then, if 56 : 8 : : J}4 : 
18102f ft., then 18102f-r-24=754f ft per minute. 

Prob. XI. — ^To niMtiply ^, a. d. and qr, by dS, s. d. and qr. 

Rule. — ^^Xby ^ are £ ; £Xhy s. are s. ; £X by d. are d. ; 
by qr. are qr. : «X by «. are 20ths of a ; *.X by d. are 
20ths of a d. ; *.X by qr. are 20ths of a qr. : d.X hy rf» .are 
240 ths of a J. ; d.X by qr. are 240ths of a qr^ ; and farthings 
multiplied by farthings, are 960ths of a farthing. 

EXAMPLES. 

1. Multiply ^19, 19«. llrf. Sqr. by iBl9, 195. Ud. Sqr. 

£. 8. d. qr. 
Thus, 19—19—11—3 
ig_19_ll— 3 

—— £ 8. d. qr, £ 

361-361-209-57=19-19-11-3X19 

^ s. d. qr. 
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19£ xnd.=209d. 




£ 8. d. qr. 
:19-19-11-3X11^?. 



198. Xll^.=Vi? of 
lid. Xllrf.=ifi of arf. 

Sqr. X lld.=z^^ of a qr. 

ld£ X^qr.-^^lqr. 



£ ' 8. d. qr. 
— 19-19-ll-3X35rr. 



I9s. X^r.=^l of agrr. 
lld.X ^r.=z'^/^ of a qr. 
Sqr. X^r.=^ of a qr. 



£ s. d. qr. 

19— 0-1 1-3 Jl J sum of the fractions. 

— sup^ of the ^whole numbers. 
Ans-- 399-19— 
3. Multiply ^3, 6«. Sd. by £2, 5*. 7d. 



£dy 6«. 8(^. 

. 2 5 7 

^63X2^ =6 

«. 6X2^6=0 12 

rf.8X2^=0 1 4 

je3X5«.=:0 16 

«,6X55.z=0 1 6 

<?.8X5«.=0 2 

£SX'td.=0 1 9 

5.6X7(f.=0 2tV 

<?.8X'7f^.=0 O^V 



Ans. 7 11 lU « 
Prob. XII. — To divide a larger denomination by a smaller 
denomination, when ihe divisor and dividend used in such a di- 
vision, have the same integer. 

RuLS .^Reduce the number to be divided to the same denom- 
ination the divisor is of. Divide, and the quotient is the answer 
in the same denomination that tlie dividend was of before it was 
reduced to the denomination that the divisor is of. 

EXAMPLES. 

1. Divide $1 by 4 cents. — Thus, 81=100 cts. ; then 100-7-4 
=$25. Ans. 

^ 2. Divide;ieibyl«.*-First,jei=20«. then 20-^-l=je20. Ans. 

3. Divide 3 bushels by 3 quarts. — First, 3 bush.=96 quarts, 
then 96-7-3 =32 bushels. Ans. 

4, Divide 4 acres by 5 rods.— First, 4 acres« 640 rods ; then 
640-i-5«= 128 acres. Ans. 



16 



SIMPLE MISCELLANy. 

1. Part 1500 acres of land between Saul, Seth, and Silas ; and 
give Seth 72 more than Saul, and Silas 1 12 more than Seth.— 
Thus, 72+72+112=256; then 1500—256=1244, and 1244 
-i-3=414§ acres, Saul's share. Then, 414f+72=486§ acres, 
Seth's share; and 486§+72+112=5982, Silas' share. 

2. What is the difference^ between six dozen dozen, and half 
a dozen dozen? — Thus, a dozen dozen=:144; then 144X6= 
864 ; and 12X6=72 ; thefi 864—72=792, diff. Ans. 

3. The greater of two numbers is 78X25, and their diff. is 
15X^^» Required their sum and product.— First,78X 25= 1950, 
the greater number; then 1950—15X9=1815, the less; then 
1950+181^=3765, the sum; and 1950X1815=3539260, the 
product. 

4. What number, deducted from the 32d part of 3072, will 
leave the 96th part of the same ?— First, 3072—32=96-; 3072— 
96=32. Then 96—32=64, which if taken from the 32d part 
of 3072, leaves the 96th part. 

5. There is a certain number, which beflig divided by 7, the 
quotient resulting multiplied by 3, that product divided by ^, 
from the quotient 20 being subtracted ; and 30 added to ihe re- 
mainder, the half sum shall make 35. Can vou tell the num- 
b|r?— Thus, 35X2— 30+20X5X7-^3-= 700'. Ans. 

6. A sheepfold was robbed three nights successively; the first 
night, half the sheep were stolen-, and half a sheep more ; th e 
second night,' half the remainder were st61en, and half a sheep 
more ; the last night, they took half 6f what were leftj and halC^i. 
sheep more, by which time they were reduced to 30. How many 
were there at first?— -Thus, ^+30 =5 of what were in the fold 
before any were taken the last night, therefore 30,5+30,5=61 
in the fold before any were taken the last night, and half of thenx 
stolen, and half a sheep more, therefore 31 taken the 3d night, 
and 62 the 2d, and 124 the 1st; then 30+3 l+62+i24= 247. 

7. Take 11 years, 11 mo. 11 weeks, 11 days, 11 hours, 11 
m. 11 sec. from 14 years. 



y-. 


mo. 


d. 


h. 


ra. 


s. 


14 


00 


00 


00 


00 


t)0 


12 


1 


4 


11 


11 


11 


Ans. 1 


11 


23 


12 


48 


49 


Or, 1 


11 


3w. 2d. 


12 


48 


49 Ans. 



8. How many trees, four feet apart each way, may grow oil 
an acre of ground*? — First, 1 acre= 43560 feet, and 4 feet every 
J 6 feet, then 43560— 1 6= 2722 Iteea. Ktv«^. 
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0. At what time, between twelve and one o'clock, dp the 
hour and minute hands of a clock point in directions exactly 6p« 
posite ?— The minute hand must gain 30 minutes on the hour 
hand, before they will point in opposite^irections, and the min- 
£ ute hand, in moving l^j. minute, gains one minute ; consequent- 
b ly» lj\xa0=32ft m. past 12. Ans. 

S 10. If i of 6 be 3, what will i of 40 be ?— First, i of 6 is 2, 
x« and i of 40 is 10 ; therefore, if 2 : 3 : : 10 : 15 Ans. 

11. Seven-eighths of a certain number exceeds four-fifths of 
h the same by 6 ; what is that number ?— -First, 40X7-^-8=35, 
5= and 40—35=5; then 40X4-^5=32, and 40 — 32=8; and 

8—5=3. Then,' if 3 : 6 : : 40 : 80, J*of . which exceeds | by 6, 

12. What is the gross weight of a hogshead of tobacco, 
weighing neat 11 cwt. 1 qr. ; i&te 14 lbs. per cwt.— First, 

a 112—14=98 : 112 : : 11 cwt. 1 qr. : 12 cwt. 3 qr. 12 lbs. Ans. 

i 13. The births, in a certain town were, 475, and the propor- 
tion 13 boys to 12 girls ; what is the number of each ?— T^u*, 

I 13+12=25, then 25 : 475 : : 13 : 247 boys, and 475—247=228 
girls. 

i 14. What sum of money will produce •as much interest in 3^ 
years as $210, 16 can produce in years ?— First, 3^ yrs. 
=39 months, and yrs.=zi65 months. Then, 39 : 210,15 : : 
e5: $350,25. Ans. 

15. Divide the number 360 into four such parts, which shall 
be to each other as 3, 4, 5, and 6.— First, 3-f'4-|-54-0=l8. 
Then, 18 : 360 : : 3 : 60^ . And, 18 : 360 : : 5 : 100 > 

: " ::4:805 ^®* •« : «« ::6:1205^^ 

16. C hired A and B to cut wood ; A could cut a cord in 4 
hours, and C in 6^hour8 ; in what time could both cut a cord ?— 

First, 6+4—2=5 of 12 hours ; then, 5 : 60 : : 12 : 2 hours, 24 
minutes. Ans. 



PBOPORTIONALS. 

MOST OF THE F0I.L0WINO ILLUSTRATE A SEPARATE PAlNCIFLE. 

1 . A lion of bronze, placed at the brink of a reservoir, can 
«pout water into it, from his mouth and right foot. If he spouts 
from his mouth only, he will fill the reservoir in 60 minutes ; if 
from his foot only, he will fill it in 40 ioinutes. It^iae a dis- 
charging faucet which will empty it in 25 minutes. In what 
time would the reservoir be filled, if permitted to spout from his 
mouth an^ foot ; and in what time would it be filled if the fau«^ 
is left open, and he spout8 iioixi \»a tft»«k^ 
2 
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^Q+yi,— 2 Jo filled in 1 minute, then if 9 : 1 : : 200 :!2 , = 

minutes. Ans. 1. Then, what runs out ul 1 minute, is equal! 

of what runs in in 1 minute, therefore in 1 minute ^J-t 
the reservoir is filled, when all are running ; consequently, 201 
minutes=3 hours 20 minutes. Ans. 2. ^, 

2. A water-tub that holds 147 gallons, has a pipe th^ brinj I 
in 14 gallons in 9 minutes, and a tap that discharges -40 gaUog 

in 81 minutes ; now supposing these both to be left apen bj- I 
mistake at 2 o'clock, and a servant at 5, finding the water m 
ning, shuts the tap, only, and is solicitous to know in what tiiw I 
the tub will be filled after the discovery of the accident. Whir 
is the reply ? — ^First, from 2 to 5=:.180 minutes ; then, if 9 : 14:; 
180 : 280 gals, runs in, in 3 hours ; then, 31 : 40 : : ISO : 232 j\ ' 
gals, runs out in 3 hours; and 280 — 232j^^z=47§| gals, isk; 
at 5 o'clock ; then 147 — 47f f =99^^ gals, is to run in after the 
discovery. Then, if 14 : 9 : : 99/^ ' 1 hour, 3 minutes, 48^{t ^ 
seconds. Ans. 

3. A certain school-master was hired , for one^month npon^ 
these conditions ; that if he had 20 scholars, he was to have 251 
dollars ; and if he had 30 scholars, he was to have 30 dollars. Itl 

' so happened that he had 29 ; pray, what was his wages ? — ^If 10 1 
scholars (less 30) : add 25 cents to each (of 20) : : 9 scholars : 221 I 
cts. ; then 25— 225=2i cts. per scholar more than one dollar ' 
each, consequently $29,725. Ans. i 

4. A, B, and C bought a piece of land, the profits of which | 
.amount to £120 per annum. Now the sum of money that each I 
paid, was in such proportion that as often as A paid £5, B paid I 
£7, and as often as B paid £4, C paid £6. How much must I 
each have of the gain per annum ? — First, if 4 : 6 : : 7 : ^610,5 ; 1 
then 10,5+5+7=^^22,5 ; Then, 22,5 : 5 : : 120 : ^626^^, A's. 
Again, 22,5 : 7 : : 120 : ^£37^1, B's. And, 22,5 : 10,5 : : 120 : ^656 
C's part of the gain. 

5. A person went to 4 taverns in succession ; upon entering 
each of which, he borrowed as much money as he carried to it ; ^ 
and upon leaving them he paid the landlords one dollar each ; 
which done, he finds himself without money. What sum of 
money did he carry to the first tavern ? — First, 100 cents, last 
landlord's bill, is composed of 50 cts. that he borrowed and 50 
cts. that he spent, for he carried to it and borrowed alike ; there- 
fore ii 100 : 50 : : 50 : 25 cts spent at the third tavern^ and if ,50 

: ,25: : ,25 : $0,125 spent at the second tavern ; and if ,25 : ,125 
: : ,125 ? $0,0625 spent at the first tavern ; then',50+,25+,125+ 
,0620=:$0,9375. Ans. 

6. If 3 men, or 4 women, do a piece of work in 56 days, 
how long will one man and one women be in doing the same?~ 
First, 3:4::l:^o which add 1=24 ; Then,\C 4\&^vAV.^^^«^%. 

Then, 4:3:: l:Oi,'' " "1=14; Or, \^ vA\\ 
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^ . A can mow one acre of. grass in 5| hours, and B can mow 
* 1 J acre in 9^ hours. Jn what lime can A and B jointly, mow Si 

^ acres ? — First, 1? : 9iii 1 : 5^ hours, B is in mowing 1 acre ; 

^% then, 55-j-5|=ll hours ; and 11 hours gives 4 acres when both 

' ' are mowing ; and 11 hours=660 minutes. Then, 4 : 660 : : 8? : 
■ 136U=22 hours, 41 m. 15 sec. Ans. 

« 8. If a Cardinal can pray a soul out of purgatory, by him- 
self, in 1 hour, a Bishop in 3 hours, a Priest in 5 hours, and a 

' Friar in 7 hours, in what time can they pray out 3 souls, all 

2 praying together ?— First, |-(-i+^-f-i =}Jf . Then, if 176: 

^ 106 J : 3 : 1 h. 47 m. 23^\ sec. Ans. 

^ 9! A can do a piece of work in 10 days, B in 13 days ; in 
a what time could both together finish a piece of work ? — Thus, 
J t'o+i*3=t^^o» and23: 130:: l:5it days. Ans. 
^ 10# A can do a piece of work in 3 weeks, (6 days to a week,) 

B can do thrice as much in 8 weeks, and C 5 times as much in 
• ' IS weeks. If all work together, in what time can they finish a 

piece of work Firsts ^-(-§4-^^=27 ^ Tj^^^ 27 : 6 : : .24 : 5 
! days 4 hours. Ans.* 

V 11. A and B can do a piece of work in 5 days ; A can do it 
. alone in 7 days. In what time can B do it by himself. — Thus, 
I 7— 5=2, then 2:5:: 7: 17i days. Ans. 
* 12. A, B, and C agree to do a piece of work for £2 10«. ; A 
^ and B perform y\ of the work, A and C 3^^, and B and C -j^ of 
•it ; How much does each receive, if paid proportionably ? — First, 
' A+B= A =,2727 ; and A+C= ,^=,3846 ; and B+Czzz^^zn 
! ,2857; then ,2727+,3846+,285Tt=:,943=: twice as much it 
they all performed ; therefore ,943-r-2=,4715=A-|-B+C ; then 
,47 1 5~,2 857=B4-C = , 1 858= A ; and ,4715 — ,3846= A+C 
=,0869=8 ; and ,4715 — ,2727= A-fB= ,1988=C. 

Then, as ,4715: 50: : ,1858 : 19*. Sd. 1?}}! qr. A receives, ") 
Also, as *« :**::, 0869: 9«* 2(f. 2j?g5rr. B «« I Ans. 
Again,as :*':: ,1988:^61, 1*. Oc?. 34?f5(7r. C *« J 

13. A, B, and C are employed to do a piece of work for 
$26, 45 cts. ; A and B together are supposed to do | of the work ; 
A and C, ; B and C, ; and are paid proportionably. 
What is each man's share of the money ? — First, |-(-T^+i0= 
#J ; separately, J3 . and is twice as much as they all 
did, because each is mentioned twice ; then ^l-i~2=z^^ is what 
they all did. Then, — il=ii what A did ; f ^^=2^ what 
B did; U—2i=2iT what C did. The sum of the numerators 
of the parts which each one did, is 23 ; hence A's p*t is Jg, 
B's C's 2^ ; then, 23 : 26,45 : : 10 : $11,50 A's share of the 
$26,50 cts. ; and, 23 : 26,45 : : 5 : $5,75 B's share ; and, 23 : 
26,50 : : 8 : $9,20 C's shaFe. 

14. A and B can build a boat in \% ^xA'«\>isv'^J^^ •^'Ni>s.v 
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ance of C they can do it in 11 days. In what time can Cd 
it?— First, A and B in one day would do^ of the work, andi 
B, and C would do i\ of the work. Then, A, B, and 0=^\. 



A-|-B=jjy what C would do in one day ; Then, 7 : 198: 
1 : 2S^ days. Ans, 

15. A can reap a piece of wheat in 5, days, B can reap itk 
8 days, and A and C together in 4 days. How long would 
three be in reaping it? — ^First, ^, J, which is made up ofS 
days' work by A, and 1 by B and C each ; then^^|— ^ (A's exl 
tra labor=i§, what all did. Then, 15 : 40 : : 1 : 2| days. Am\ 

16. A and B can dig a trench in 4 days, B and C in 6 days, 
A and C in 5 days. Required the time that it would take A, 6,1 
and C to do it, and the time required for each to do it. — Now Ai 
and B, ia one day, would do | ; B and C ^; A and C -J- ; the 
&um of these parts is ^j^, and is what all would do in 2 days, 
because each is mentioixed twice; then i of il^^fSof what ^ 
would do in 1 day ; then if you subtract, separately, what each 
two would do in one day, from ^, you will have what each one 
would do in one day, which is £ for A, £ for B, and ^ for C. 
The snm of the numerators=37. . 

37 : 120': : 1": 3^ days all are in digging the trench,"^ 
Tho« ^7: " ::l:7iV " A is " " " « I . 
men, ^^ ::l:9il " Bis «* «* " " >An« 
7: " ::1:17} " C is " " «« »« J 

17. If 15 men can perform a piece of work in 11 days, how 
i^ny men will accomplish another piece of work four times as 
large, in a fifth part of the time ?— First, as 1 : 15 : : 4 : 60 men ; 
then, as 1 : 60 : : 5 : 300 men. Ans. 

18. A, B, and C can complete a stair-case in 12 days. A can 
complete it alone in 23 days, a^l B in 37 days. In what time 
can C do it by himself ? 

First, days 12 : 1 : : 1 day : i of it. 1 

^C23:l::l " :i " [ 

^ ; 37 : 1 : : 1 " : ir J 
Then, i— i+^=io2l3 of it C completes in one day. 
Again, 131 : 1 : : 10212 : 77}|f days.. Ans. 

19. A master-mason is offered $25 for doing a piece of work 
which he can finish in 12^ days ; and his j%urneyman can do it in 
18} days, his apprentice in 22i days. If they work together, 
in what time would they finish it, and how much would each 
earn ?— First, all working together would finish ^ of it in one 
day. Then 14 : 1 : : 75 : 5-j^ days, all would be in doing it ; and 

. the master-mason does ^ of it, the journeyman and the ap- 
prenticcf,; and if 13:25: :6:$lli3themaster-masoncarns,1 

««:«*: :4: $7i3 '* journeyman «« [Ans. 

** ; " ;:3; $5{J «« appxenXice ^ 
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SOU Bought a load of wood, measuring 2 cords, in sticks of 
12 feet in length, and agreed with B to saw the whole to two- 
feet lengths, at the usual rate of 50 cts. per cord of four-feet|^ 
lengths. How much should B be paid for sawing it ?— First he 
cut each stick into 4 ft. lengths, hence twice in two ; then each 
oC these once in two again, hence each 12 ft. stick is sawed 5 
times in two ; then, 2 : 50 : : 5 : $1,25 pays B for sawing 1 cord, 
then $1,25X2=$2,50. Ans. 

21. A person looking on his watch, was asked the time of 
day ; he said the time past noon was equal to ^ of the time to 
midnight; required the exact time. — Thus,4-|-5=9; then, 9 : 4 
: : 12 : 5 hours and 20 minutes, (i. e.) 20 minutes past^5 o'clock. 

22. A person being asked the time of day, said that it was 
between 3 and 4 o'clock, and the hour and minute hands were 
together ; required the exact time.— Now since the minute-hand 
moves 12 spaces to the hour-hand one, the minute-hand moves 
1 1 times the fastest ; hence, 11 : 1 : : 3 : 3 h. 16u rain. (i. e.) 16a. 
minutes past 3 o'clock. 

23. A son having asked his father's age, the father thus re- 
plied : Your age is 12 years, to which if i of both our ages be 
added, the sum will express my age. What was the father's 
age? — First add f of 12 to l2z=19|, which wants i of the fa- 
ther's age to complete the answer; hence 19i=i of the father's 
age. Then if 3 : 191 : : 8 : 52 years, the father's age. Ans. 

24. A's age is double that of B, and B's triple that of C, and 
the sum of all their ages is 140. What is the age of each? — 
First, call C's age one part of 140 years, B's 3 parts, A's 6 
parts ; then l-f-3-}-6=10 parts in the sum of their ages. Then 
10 : 140 : : 1 : 14 years, C's age : then 10 : 140 : : 3 : 42 years, 
B's age ; and, 10 : 140 : : 6 : 84 years, A's age. 

25. A says to B, two-thirds of my age is equal to three-fourths 
of yours, and their difference is 10 years. What is the age of 
each ? — First, 4» and J, (reduced to a common denominator) =1^ 
and g, therefore their ages are in the ratio of 8 to 9, and 10 years 
must be equal to ^ of A's age, and i of B's ; then : 10 : : f :90 
years, A's age. Then, 4 ; 10 : : | : 80 years, B's age. 

26. A man had four sons, whose ages differed from each other 
4 years, and the youngest was half as old as the oldest ; require- 
ed the age of each. — ^First, call 4 years a part, then the third son 
is 1 part, the second 2, th3 third 3 parts the most, hence 3 is the 
youngest and 6 the oldest, for one is half as old as the other. 

1 : 4 : : 3 : 12 years the age of the yotingJ||, 
Then ^ • ^ • • ^ • 16 '* *' ** ** *' third, 
' 1 : 4 : : 5 : 20 ** *» ** '» ** second, 
1:4:: 6:24 ** ** ** *' first. 

2* ^ 
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27* B's age is li the age of A, and G*s 2/o the age of both;! 
and the sum of their ages is 99 ; What i» the age af each?— I 
^irst, 8=A*sage, 

then, 12=B's age, Then, 62 : 93 : : 8 : 12 years, A's age, 
and, 42=C's age, and, 62 : 93 : : 12 : 18 •* B's " 

iizntheir sum. and 30X2/o=63, C's age. i 

28. A hare is 50 of its own leaps before a pointer, and takes 
4 leaps to the pointer's 3 ; but 2 of the pointer's leaps are equal : 
to 3 of the hare's. How many leaps must the pointer take to 
catch the hare ? — First, 3 ; 2 : : 4 : 2^ ; then 3 — 2§='j of a leap ^ 
gained every 2 leaps, consequently ^ of a leap at 1 leap ; then if - 
^ of a leap is gained at 1 leap, 50 leaps are gained in 300 leaps. I 
Ans. 

29. A hare starts 12 rods before a hound, but is not perceived 
by him until she has been up 45 seconds ; she scuds away at 
the rate of 10 miles an hour, and the hound on view, makes af- 
ter her at the rate of 1 6 miles an hour. In what time will the 
hound catch her, and how far will he run ? — First, 1 hour=3600 
aeconds, and 10 miles=z3200 rods ; then if she runs in 3600 s.c 
3200 : : 45 :40 rods, to which add 12 rods— .52 rods, the hare 
gets before the hound starts; then 16 — 10zz:6z;;=1920 rods gained 
in 1 hour. Then, 1920 : 3600 : : 52 : 975 seconds in catching the 
hare ; and 3600 : 5120 (rods in 16 miles,) : : 97i : 138| rods=: 
2288 feet, the hound runs. 

30. The governor of a certain garrison being desirous to 
know how much money the oassage of the garrison amounted to 
in a certain time, made choice of a loyal servant, giving him or- 
ders to receive of every coachman 4 cts. ; of every horseman 2 
cts. ; and of every footman 5 a cent. Now at the end of the 
term the servant gave the governor $227,50, and let him know 
that as often as 5 passed in coaches, 9 passed on horseback ; and 
as often as 6 passed on horseback, 10 passed on foot; required 
the number of passengers of each kind.— First, if6:10;:9: 15 
passed on foot as often as 9 passed on horseback, and 5 passed 
in coaches ; hence their numbers were in proportion to each 
other as 5, 9, 15 ; and 5 coachmen paid 5 times 4 cts.=::20 cts. ; : 
9 horsemen paid 9 times 2 cts.=18 cts. ; and 15 footraeapaid 
15 times 5 ct.=:7^ cts. Therefore the sums which they paid 
were iii proportion to each other as 20, 18, 74, the sum of 
which is 45$, consequently the coachmen paid JiV the horsemen 
paid J5, add the footmen l\. ^Then, 91 : 227,50 : : 40 : $100, 
all the cWbhmen paid,^4 cts.z=2500 coaches. 91 : 227,50 : : 40 

: $90, all the horsemen paid, -7-2 ^cts.=:4500 horsemen. And l 
91 : 227,50 :: 15 : $37,50, all the footmen paid,-T-J ct.=;750a ; 
footmen. . 
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31. On a certain day, 20 fanners, 30 merchants, 24 lawyers, 
and 24 tailors, spent at a dinner $64, which was divided among 
them in such a manner that 4 farmers paid as much as 5 merch- 
ants ; 10 merchants paid as much as 16 lawyers ; and 8 lawyers 
as much as 12 tailors ; how much money did each class pay 
First, the number of each class which paid the same was in 
proportion to each other as 4, 5,^, 12. And as often as 4 farm- 
ers paid 1 dollar, 1 farmer paid ? of a dollar, and 20 farmers paid 
^z=$5. And 4 farmers paid 1 dollar, and 5 merchants the same, 
therefore 30 merchants paid' ^=$6. And 5 merchants=8 law- 
yers, hence 24 lawyersz=^r=$3. And 8 lawyerszz:12 tailors, 
therefore 24 tailors=i5c=i2. Hence the sums which they paid 
were in the proportion to each other as 5, 6, 3, 2, and the sum 
of these numbers is 16; therefore the farmers paid fj, the mer- 
chants 18, the lawyers i^6» and the tailors w. 

16 : 64 : : 5 : $20, what the farmers paid ; 
^, 16 : 64': : 6 : $24, * merchants " 

^^^^^ 16:64^: 3 :$12, «• * lawyers ** 
16 : 64 : : 2 : $8, *« « tailors 
^ 32. If the earth turns upon its axis once in 23 hoUrs, 56m. 48. 
and if its circumference is 25000 miles, at Ivhat rate per hour 
are the inhabitants at the equa-or carried ? — Thus, 2Sh. 56m. 
4s.:25000 miles; :lh.:1044i}Jj; miles. Ans. 

33. If the sun move, every day, one degree, and the moon 
thirteen, and at a certain time the sun be at the beginning of 
Cancer, and in three days after, the moon at the beginning of 
Aries, the place of their next following conjunction is required. 
• There are 30° in a sign, and the signs Taurus and Gemini 
occur between Aries and Cancer ; and in three days after, the 
moon is at the beginning of Aries ; therefore the moon lacked 
^9* of Aries, hence 129° between the two sphere's motions; 
and 13—1=12° per day, one sphere gains upon the other, and 
129° to be gained. Jlence, 12 : 1 : : 129° : 10° 45' of Cancer. 

34, Suppose a meteor to mo^ parallel to the earth's surface, 
and 50 miles from it, at the rate of 20 miles per second ; in 
what time would it move round the earth ? — Suppose the earth's 
diameter 8000 miles, then 8000-|-50 X 2=8 1 00, the diameter of 
the circle described by the meteor.. Then as 113: 355 : : 8100 : 
25446,9 miles nsarly, its circumference, and 25446,9—20= 
1272,345 seconds=21M2" 19'". Ans. 

35. If the mean diameter of the earth's annual path round the 
sun is 191263000 miles ; required its mean motion per minute ? 
—First, 191263000X3,1416=600871840,8 miles, the orbit's 
circumferenoe. Then, as 365>25d. : 600871840,8 : : 1': 1 142,44 
miles. Ans. 

36, When the days are 131. Yiouta \oti^, ^ Vcv*<3^«t ^\Vs\\Mk 
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his journey in 36i days ; in what time will he perform his jow- 
ney when the days are but lift hours long ? — First, |, ft, andi, 
=iJ» i5» and ; then 13 g : 35JS : : 1 1« : iOUl days. Ans. 
35. A and B travel the same direction for the same place, and 
travel together at B*s uniform speed for 9 days, when A turned 
and went back at B's rate of speed. Then turns again and pur- 
sues B at the rate of 18 miles per dayj and overtakes him in22i 
days. What is B's rate of speed per day ? — Now since they 
are 9 days in company at their outset, and A travels back, but 
B keeps on, it shows that B travels 18 days the longest in a 
right line ; and since A overtakes B in 22$ days, it shows ''that 
18X235=405 miles that B travels, and 22^+18=40i days in 
travelling it. Then, if 40i : 405 : : 1 : 10 miles, B's speed per 
day. Ans. 

36. A and B are on a straight road and on opposite sides of 
gate ; A is* distant from it 308 yards, B 277 yards ; travelling 
each towards the gate. A walks 2 j yards, and B 2 yards per 
second. How long must they walk to make their distances equal 
from the g^ate ? — First 23 — 2=5 of a yard gained by A per sec- 
ond, and 308— 277=3 1 yards to be gained. Then if i : 1 : : 3 1 : 1 
m. 33 sec. Ans. 

37. A man was to travel 335 miles ; at the expiration of 7 days 
he found that the distance which he had to travel was equal to 
^ of the distance which he had already travelled. How many 
miles per day did he travel ?— Thus, 42 : 7 : : 25 : 4^, then 7-|-4^ 
= 11^, and 335—11^=30 miles a day. 

38. A pedestrian, for a wager of 81000 having engaged to 
travel 17 miles in 1 h. 34^ m. finished 10 miles in 1 h. Om. 30s.* 
and performed the task in 1 h. 31 ra. It is required to know 
whether he is before or after time when he has finished 10 miles, 
and how much before time when he finished ? — First, if Ih. 34^'. 
30s. : 17 : : Ih. Om. 30s. ; 10 miles and 1555 yards, then 10 m. 
1555 yds — 10m.=1555 yds. after time at the end of 10 miles ; 
and Ih. 34jm.— Ih. 31m.=3iin. Then Ih. 34im. ; 17 :; 3dm. 
; 1108 yards before time when he finished. 

39. There is an island 50 miles in circumference, and 3 men 
start together to travel the same way arouud it. A travels 7 
miles per day, B 8, and C 9. In what time will they be togeth- 
er again ; how far and how many times round will each travel, 
and in what time will C catch A the 3d time ? 

First, 50 X 7+50 X 8+50 X 9-^-7+84-9=50 days before all 
will be tc^ether again; then 50X7=350 miles A travels, and 
50X8=400 miles B travels, and 50X9=450 miles C travels ; 

r 50)350(7 times. round A travels') v^r^^^ ^11 
Then,-^ 50 400 8 - - B - / before all ar# together 

l5oj45o}9 - C - J^o"^^- 
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And 9" — ^7=2 mifes per day that C gains upon A. Then if 
2 : 1 : : 50 : 25,4-50=75 days to catch A the third time. 

40. Suppose two steamboats to start at the same time from 
places 300 miles apart on the same river, the one proceeding up 
stream is retarded by the current 2 miles per hour, the other mo- 
ving down stream is accelerated the same ; in still water their 
engines propel them 8 miles per hour. Now how far from each 
starting place will the boats meet ? — First, both boats iii motion 
gives 16 miles per hour. Then 16^2=8, and 8+2=zl0 the 
speed of one; then 8 — ^2=6, the othier's speed, and 16 : 300 ; 
10 ; 1 12i miles one proceeded, then 16 ; 300 ; 6 ; 1875 miles 
the other proceeded. 

41. A ship of war sailed with 660 men, and provision for a 
cruise of 15 months. At the end of p months she captured an 
enemy's vessel, and put 75 men on board of her. Five months 
after, she captured and sunk another vessel, and took on board 
the crew, consisting of 350 men. How long did the provision 
last from the commencement of the cruise ? — ^First, 15 — 3=12, 
then 650—75=575 ; then 650 ; 12 : : 575 13g months the 
provision would last 575, after 75 was put on board the first 
ship ; then 575+350=925, and 13^5=8Ji ; then 576; 8^ ; 
; 925 5g months ; then 3-f-5+5g=:13g months.- Ans. 

42. A ship's crew of 300 men were so supplied with provision 
for 12 months, that each man was allowed 30 ounces per day*; 
but after sailing 6 months, they find it will take 9 months more 
to finish their voyage, and 50 of the cr^w have been lost. Re- 
quired the daily allowance df each man for the last 9 months. 
First, if 6 ; 30 ; 9 ; 20 oz., then 300 ; 20 ; ; 250 : ; 24 oz. Ans. 

43* Supposing the diameter of the propelling wheels of a 
steamboat to be 15 feet, and to make 390 revolutions in. a min- 
ute, what distance will the boat move forward in 1 hour if the 
velocity of the boat is the same as the outer surface of the pro- 
pelling wheels ? — First, as 113^355 : : 15 ; 47,1238 feet, their 
circumference, then 47, 1238 XWOX 60=2088,441 miles. Ans. 

44. A, B, and C have among them 135 guineas. A's-f-B's 
are to B's-f-C's as 5 to 7, and C's — B's is to C's+B's as 1 to 7. 
How many had each. — Suppose A's-|-B's=:60 ; then, 5 : 60 : : 7 
:70 ; then 7 : 70 : : I : 10, and 70— 10-~2=30 B's,+10=40 C*8» 
and 30—10=20 A's, then, A's 20+B's 30+C's 40=90, andi^ 
90 : 20 : : 135 : 30 A's part, then 90 : 30 : : 135 : 45 B's part, and 
90 : 40 ; : 135 : 60 C's part. 

45. A, B, C and D gained $12 ; A was to have | of it, B 
C ^, D 4. How much has each ?-^First, ^+i+^-f-4==«» 
i+*+i+i=A, A, A» a ; then, 21 : 12 : ; 8 ;$4,571f belong to A, 
and, 21:12 ::6:$3;428f belong to B, also, 21 : 12 : i4ii|^^^aH 
belong to C, and, 21 : 12 : ; 3 : %\,1U\\»W%\»^ . 
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46. A and B hired a coach in Portland to go 50 miles, (ot 
$25, with liberty to take in C and D when they pleased, When 
they had gone 15 miles they admit C, who wished to go the 
same route, and on their return within 25 miles of P. they ad- 
mitted D for the remainder of the journey, Now each person 
is to pay in proportion to the distance he rode, and it is required 
how much each must pay. First, 50 out-f-SO backz=100m. the 
distance, then f|,=i^ A and B rode before admitting any one, then 
A, B, and C rode 60 m.=^ each, before admitting D, then A, B, 
C, and D rode 25 m,=:i each when together ; then the quotients 
$I,87d, 95,00, and $1,56^, that arises from $25 being divided 
severally by 2oj ft h and their quotients again, severally by 2, 3, 
4, is added to show what each is to pay as follows : 1875+ 
500+156jz=:$8,43j A's, and B's the same, then D's=$156i, 
to which add $5,00=:$6,56i C^s part to pay. 

47, C, D. and E company and put in together $3860 ; C's 
mon^y was in 3 months, D's was in 5, and E's 7 months ; they 
gained $234, which was so divided, that 5 of C*s gain was equal 
to ^ of D's, and i of D's was equal to ? of E's. What did each 
put in ? — First, allow C 2 shares, D 3, and E 4, then 2+3+4=: 
9 shares in all. Then 9 ; 234 : : 2 ; $52 C's share of the gain, 
and 9 : 234 : ? 3 : $78, D's share, and 9 : 234 : : 4 : $104 E's 
share, then C's money was in 3 months, D's 5, and E's 7, then 
$52-f-3=17i, and $78-f.5=:15f and $104~7=14«, then 17i+ 
15§+14J=47S, 

Theiv 3860 : 1 : : 47S ^/./. ^ • j 1 

3 ' 52 • ^ P** gamed $52 . 



3860 : 1 : : 47,S . ^^260 D put in, and gained $78> Ans 



Vjop :«51200E put in, and gained $104^ 

48. A, B, and C are to sharej^OO in the proportion of j, i, 
and ^, respectively, but C dyii^ it is required to divide the 
whole sum properly between the other two. 

Thus as :42|?-A'sl 

: ^100 : :| I ; |^|f ^isj Again, i+i :25|^:M4^. 

Then 42f4+14^|.«=V57 2J. lOid. A's share of the ^elOO, and 
^6100—^857 2s. I0kd.=£42 17«. Hd. B's share of the jeiOO, 

49. A family of 10 persons took a large house for i of a 
year, for which they agreed to pay $500 rent. At the end of 14 
weeks, they took in 4 new lodgers ; and after 3 weeks, 4 more ; 
and so on at the end of every 3 weeks during the term, they 
f/?oA in 4 more. How much rent must one of each class pay . 

j$ad a middle term for each of (lie 8eveTa\T^to^oi\\w«^«.Na\fc- 
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ments, by dividing the rent, severally, by 26, 22, 18, 14, and 
10 ; then use 26 weeks for the first term in each statement, and 
3, 3, 3, 3, and 14, severally, for the third terms. Thus, 
500-^.26=19,23^ X 3-T-26=$2,218{||=5th class each. 
500-^22=22,728 X 3-^26=$2,622JSi+2,218lg= $4,841i'S= 
4th class each. 

500-^18=27,77f X 3-^-26=difF. between 1 of 4th and 1 of 3d 
class, to which add 1 of 4th class=$8,046^=l of 3d class. 

500-^14=35,71f X 3-r-26=difr. between 1 of 3d and 1 of 2d 
class, to which add 1 of 3d class=$12,167j|^=l of 2d class. 

500-i-10=50,00 Xl4-7-26=difr. between 1 of 2d and 1 of 1st 

. class, to which add'l of 2d class=$39,090SSg=l of 1st class. 

50. A certain sum of money is to be divided between 4 per- 
,sons in such a manner that the first shall have i of it, the sec- 
ond i, the third J, and the fourth the remainder, which is 28 
dollars. What is the sum ? — First, ^-f-^-f J=f2, therefore 828 
=il of the required sum. Then, if 3 : 28 : : 12 : $112. Ans. 

51. A, B, C and D spend 35s. at a reckoning, and, being a 
little dipped, agreed that A should pay §, B 5, C ^, and D i. 
Now what should each pay ? — First, |-j-5-j-i-j-^=52, and sev- 
erally, ^, jft, ^, 5. 

21 ; 36 8 : 135. 4d. A should pay, \ 
21 ; 35 : : 6 ; 10s. Od. B " " f a 
men, 2l.36;;4; 6s. Sd. C •* " > 
21 ; 35 : ; 3 ; 5s. Od. D ) 

52. A gentleman bought a chaise, horse, and harness for 
:Q100 ; the horse cost i more than the harness, and the chaise ^ 
more than the horse ; What was the price of each ?— First let 
the price of the harness consist of 12 parts, then the price of the 
horse would consist of 15 parts, and the chaise 20 parts ; then 
12+15-1-20=47 parts in all. 

47 ; 100 ; ; 12 ; £26^, price of the harness, 1 
Then, 47 ; 100 : ; 15 : MSlU, " horse, I Ans. 

47: 100:: 20:^64214, •« " chaise. J 

53. A received ^ of a legacy, B,o, and C the remainder ; and 
when they had counted what they received, A had $80 more 
than B. How much did each receive ? — First, A's share=|„ B's 
5, and C's g ; and j,— ^=^,=880, andU=$1200. 

30 : 1200 : : 5 : $200, A's share of the legacy, 1 
Then, 30 : 1200 :: 3 : $120, B's *• " I Ans. 

30: 1200::22 :$880, C's " •« *« J 

54. A, B, C, D and E gained $4050, which was so shared 
that i of A's part is equal to J of B's, i of C's, ^ of D's, and i 
of E's. How much of the gain belonged to each ? — First, con- 
sider B to have 4 shares, C 5, D 6, aud E B s ^i^^tv^^^'w^ W 
woiM have 8, and 84.44-5-^^^— ^^t^^X^^Sj^w. 
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Then if 31 : 4050 : : 8 : $1045fi, belonged to A ;^ 
" : •« : : 4 : $5221?, " " B ;/ 

: " ? : 5 : $653A, " « C ;> Ana. 
*• : " : : 6 : $783JI, " " D ;V 
*« : " :: 8 : $1045^,, " ** E ;T 
55. A owns i of an estate, and B the remainder ; A sells | 
of his part to C, and C sells f of his to D, wlio also buys i of 
A's remaining part. Required the share of each in the estate, 
and how much they would severally receive on selling it 
for $14720? — ^First, B's share is i of the estate, and A retains 
^ of his part of the estate, and C retains but of \vhat he re- ] 
ceives of A, and D receives of it from C ; hence A's share 
B's =^^A» C's=^n, and D'sz= 
Then, 376 : 14720 ; : 44':' $1722|fl A receives ; 
: " :: 38:$1252|f|B 
" : ** : :193 :$7555|k C 
** : ** : :"107 : $4188||| D 
66. If 18 grains of silver will make a thimble, and 12 dwt. a 
teaspoon, how many thimbles and teaspoons, of each an equal 
number, can be made from 15 oz. 6 dwt? — First, one thimble 
and one teaspoon=306 grains, and 15 oz. 6 dwt. =7344 grains. 
Then if 306:1 ::7344 :24 of each. Ans. 

57. A and.B have sheets of paper. A said to B, if I had 2 
sheets more, I should have twice and half as -much as you. B 
said to A, if I had 4 sheets more I should have half as much as 
you. Required the number of sheets that each had. — First, if i 
wants 4, 2? wants 20 to make it 5 ; and if 5 is 20, 2k is 50, A's 
number of sheets with the number that he wanted to make his 
number equal twice and half as much as B's number of sheets ; 
then 50-T-2i=:20 sheets that B has ; then 20+4X2=48 that A 
has. 

58. A, B and C agree to contribute $730 towards the building 
of a church, at the distance of 2 miles from A, 2i miles from B, 
and 35 miles from C ; and they agree, that their shares shall be 
reciprocally proportional to their distances from the church ; re- 
quired what each contributes. — First, 2X8=^, then 2X8+7= 
f , and 3|=^, tlierefore the first pays $28 as often as the second 
$23, and the third $16 ; then C 16+B 23+ A 28 =67 ; 

Then, 67 : 730 : : 16 : $174,32|f C must pay ;•) 

" : ** :: 25 : $250,69^7 B •* " I Ans. 
: " : : 28 : $305,07|| A " J 
Proof, $730 

50. The sides of two square pieces of ground are as 3 to 5, 
and ihe sum of their superficial contents is 30600 square feet. 
Whatia the length of a side of each piece ^KS=9 ; 

SX5=25; and 25+9=34 ; and 34 :^OftOQ \ •.^n/^\^^ 
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^PO feet, side of the smaller piece; then ^4 : 30600 : -25 : 
%/^a250==15O feet, side of the greater. 

60. G and H buy 48 acres of land at $12 per acre, of which 
H is to have a piece containing 12 acres, which G and ll think 
to be i better than 12 of the 36 that G is to have. How much 
should each pay ^Since -G's land is | of the whole, he receives 
I of the 5 better ; and 48X 13z=$576 the land cost ; and i of the 
cost of 1 aerie is $4^ and 12x4=i$48, | of which is paid by H ; 
also 12X 12=$144-|-36=:$180 paid by H ; then 48 : 576 : : 36 
: 432^ then- 433-^6=:$396 paid by ^G. 

61 » A, B, and C. agree to purchase a farm of 95l acres, for 
^1250, of which G t^kes 12 acres at cost. A advances $400, 
and B $500, agreeing at the same time to share the 83 remaining 
acres in proportion to their advance. It is required to know 
how much C's part cost him, hpw much land A and B have, 
and^the ,cost of their shares ?-^Fir&t^ $1250-7-95=$13f9 per 
acre, and 13f9Xl2=:$157i5, cost of what C took at cos^t; then 
600+4001=900, and 1250 — 900=zi$350, C advanced ; then 
350— 157S=:$192f9, what C has left ; and 192S-f 400-f 500= 
$1092,Vwhat all have left; then 1092,^9-^83=$12,^ per acre, 
when SS acres ar:e to be divided according to A's and B's ad- 
vance ; then 13i|— i2^=i??], and }S??Xl2=$7}gJ which is to 
be divided in proportion ^o what each has left before the addition 
of what is gained by the 12 acres, taken at cost* 

Thus, 1092Si : 7lg} : : 192?. : Sljjfe, C's part of the gain ; 
" : : : 400 • : $2fS^, A's " « « " 
** ::500 :$35a, B's " « 

Then, 400+2^3= S-^O^iSs, A's mopey after the addition of 
his gain ; and 500+3 S3=^503fS, B's money after the ad- 
dition of his part of the gain ; also 192f9+^1«K=$193f^, 0^8 
money, after the addition of his part of the gain. Then A's, 
B's, and C's money— $10993S^, also A's and B"s,=:$906JSgS&. 
Then if 1099}^ : 83 : : 906}^ : 68^^^^ acres, A and B 
have. Ans. Then 400— 2ffiS=$397iM3^» cost of A's share of 
the purchase ; then 500 — 3,^^3=$496i*^3, cost of B's share 
of the purchase ; and iTii—Ula^^WSm^, to which add 
$350u;=$356it^, what C's share cost him. 

62. B and C bought 1200 acres of land at $1 per acr€, each 
paying $600. Sometime after, C on viewing it, offers to take a 
certain square piece at $1,75 per acre, to the amotint of his ad- 
vance, to which B consents. How many acres will each have, 
what is the length of each side of C's lot, and what does BV 
part cost him per acre ?— First,, if $1,75 : 1 : : $600 : 342 acres, 
,3 roods, 174^ rods, C has, and 1200 acres, lessee's part==857 
acres, 22f rods B has ; and if 857 acres, 22f rods : $600 : : 1 
acre : 70 cts. per acre B's ; and ^t^/Z^^ ^we^/^^^^^^>W\^^^ 
=234 rods, 3 ft. 6$ inches ia ikie\ei\g\\i e\\3ftKt 
3 
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63.. Sold a piece of cloth for &50 guineas^ and gained upon 
every yard J the prime coi^t of an ell-English ; Rei]uired the c(Wt 
of the piece. 

First, lellEng.=5^r. 1^1+!?^^!!, /i. e.) t50 guineas^ 
*^ * 1 yard =i4qr.XS 92 32^32' V* >' ^ 
fj, and 750 guineas=^893i. And* if 37 : 892i: : 82 : '^^771, 
17*. lO^d. cost of the piece. Ans. 

64. A person having spent in one year all his income and 1 
fts much more, found that by saving /g of his income afterward, 
he could make good the deficiency in 4 years,, and have ^30 left. 
Required his income.— Now iV of his- annual income for four 
years is ,g of it for one year ; and of one year's income is 
more tha n j of i t, therefore $20 is i of his income. Hence, if 
60 : 20 : : 60X 60 : $1200. Ans. 

65. A gentleman left his son a fortune, fg of which he spent 
in 3 months ; | of | of the remainder lasted him 9 months long- 
er, when he had -6537 left. What did his father bequeath 
him ? — ^First, .-J|==the whole legacy ; then if if— TV=i-i^» l^f^ 
at the end of 3 months * then ^ of f of -fi^Jll', and ii— 
=MI=^537, and if 1584 : 537 : : 6144 : 2082/. 185. 2^d. AUs. 

66. A gay young fellow soon got the better of f of his for- 
tune ; he then gave dlS1500 for a commission, and his profusion 
continued till he had but ^6450 left, which he found to be just j 
of his money, after the purchase of his commission What was 
his fortune at first ?— First, if 3 : 450 : : 8 : 1206, and 12004-1500 
=^2700=^ of his fortune ; thten'if 5 : 2700 : : 7: ^63780. Ans. 

67. ' A merchant begins the world with ^£1500, and finds that 
by his distillery he clears ^1500 in 7 years ; by his navigation 
J61500 in 9 years ; and that he spent in gaming £1500 in Si 
years. How long will his estate last ? . 



First, if -{ 9 
.3^ 



1500 : : 1 : £214^1 



1 : 166f I Then, 4284—214^+1662 
1: 428|J :1;^1506.3U years, Ans. 

68. A youngfer brother received £1560, which was just of 
his elder brother's fortune ; and 5| times the elder brother's 
money is li the value of the father's estate. What was the 
father worth ?— First, if 7 : 1660 : : 12 : £2674f , the elder's for- 
tune ; and if 1 f : 2674f : : 5i : ^68624", 1 U. 6}d. Ans. 

69. A gentlemen divided his fortune among his sons, giving 
A £9 as often as B £5, and to C but ^63 as often as to B ^7 - 
C's dividend was £1537f^. W^hat did the whole estate amount 
to?— First, as 7 : 5 r : 3 : 2f ; then if 2f : 1537i : : 94^+21". 
^811683, Qs. lOd. Ans. • ■ t- 

70. A, paid $50 for linen and cotton cloth, paying a dollar for 
3 vards of linen, the same for 5 yards of cotton ; he afterwards 

Md i of hia linen and ^ of his cotton fox %Y^, ^^v^V^^^a 



ebnls more than it*cost ; Haw mu«h of each did he purchase ?— 
Krst, $18»-^60 c€fir;=i$ll,40 cost of |, and |; then if i+^i 
11,40 : : f-f^t - ^^^'^P' cost of his Jiffen and ^ of his eotjoni 
then $50«^45,6O==f 4,4O, paric© of the cotton's^ pa^t, hencB 
^4,4ax 9=1122, paid fo? cotton ; then *50«^22=z:^^2a, p^^ 
linen ; then 022X5=2=1 Id* yards of cotton; then $2«X?=:84 
yards of liflten. ' / '' 

A gentleman had 7/. 17s. to pay among his laborers; 
to!i every tro^ htf paid 6 pence, to every^omato/S pen«e, and to 
every? man H peace ; there was 1 boy to 3 wpmen, and 1 wo-? 
to 2 inen Whit was the nujnber of each f . 

w . 1 boy-f* 3 5?romea-)-' 6^m^=; 1^ persQn^i, 

Th«n,1f 4!^rfy: 10 : i £7y 17s- 6(Z. : 150 persons in all ; then, if 
IrO.: 150 : : 1 : 15 hoy«,.tkem5X3=:45 >yo«ieib then 45X2=©^ 

vya. Ay B, C, iftBi*b caught with their net 522 -fish» of which 
A wa^io have a certain nun^ber ; was. to have 12 more than 
A, C Tless thsin B„and D as many as A and C. Required the 
share pf each.— First, A=:l share ; then B;=l share ^pd 12 fish; 
then Ci-rl share >nd 5 fish ;, and D.=2 shares •and 5 fish, the 
sum of which is 5 shares and 22 fish ; th^n 622— 22=500;=5 
sh^jres.; 5 : 6.00 : : 2 : 200 ; then 200+5=205 fi^h, D has ; then 
50O-T-5=?:1OO fish, A has; then 100-|-12=:112 Bi has ; then 
112— 7=105, C has. 

;73. A, with an intention to clear 3Q guineas, (22s. 9d each,) 
on a bargain, with B, rates hops at 16c?. per lb. that cost him but 
lOff.'per lb. • B, apprized of this, set down malt, that cost him 
lOs. lO'c?. per barrel, af an adequate price. How much malt did 
they contract for?— First, if lOrf. : 16 : : 10s. lOrf. : 17^ s., then 
17^8,' — 10s. 10c?.=6is.*gain per barrel to be adequate to A's 
barter price, and as many barrels are contracted , for ^ as 6js. is 
contained times in th6 tO guineas ; hence SU) guineas-~6i^.= 105 
barrels. Ang. 

74. A man that was feeding his geese, was accosted by a^ri- 
other with. Good morning, with your hundred geese. He re- 
plied, I have not a hundred, but if I had half as many niore as I 
now have, and two geese anfl a half, I should have a hundred. 
How many had he ?— Firsts 100— 2fe97i, arid 97i=3 halves, 
hence 3 : 97^ : : 2 : 6© geese. Ans. 

75. Three men met at an inn, and two of them brought pro- 
visions with them ; but the third not having, any, proposed to 
tho other, two that they should all eat together, and he would 
pay them for bis proportion. This being agreed to, A produced 
five loaves, and B three loavesy which they eat together, and C 
paid 8 equal pieces of money as the N^iJiNL^ q>1\xn& 55^^831^% '^'ss^r 
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much of the pajnshonld A and B seyerally Jiaye l-Fj'^irst, 3-:|-5 
=8. loaves ; then if loaves 8 : 3 men : : 3 loaves : li, therefoire.B 
produiced i more than he eat ; then 8^3 mc.n=2| loaves that 
each eat; hence 3|=f, -and that G eat beton^d to A; 

and since .0 paid 8 pieces of money • and i of y^hpX C,«at- be- 
longed to Avit shows that 7 of the 8 pieces of B^oney belonged 
to A, which leaves 1 piece for B. . 

m If f^O feet of iron railing weigk lOQOJbs. wheA ihe hm 
arc 1| inch squarO, what will 50 feet come tb.al9l^ctp. i,)er lb. 
when* the bare are $ of- an inch square? — ^irst^ 50=26X24; 
then 1 iX 8= I D, and 1 X 1 0= 1 00, and J X | =49 ; . then, if ±m V 
: 1000 : : 49 : 490 ibz=20 ft of the ^ i^ch square ; then 490 X2i 
=1225 lbs. ; then 1225 lbs»X9? cts.=$119,4B75. Ans* 

77. Bought a Quantity of iiuen att 42«. 8<l, for 3 yards, and 
by selling it at 325. 8c/. for 7 yards, i gained :as much ss 24 
yards co&t ; Required the number of yards bought. — Pir^t, if 
3 : 128. : : 7 : £l, 9s:6ld. ; t^en£l, 12s.-8(f;~^l, €r«. 6|cL=3«. 
2iJ. Then if 35. 2irf. : 7 V: 45. 2ff/.X24 : W yards. Ami.- 

78. Laid out in a lot of niuslin d85O0, npon examination of 
which 3 patrts in 9 proved damaged, so- that I could make but 55. 
a yard of the same ; and by so doing, find I lost d650 by it. At 
what rate per ell Eng. am I to part with the undamaged muslin, 
in order to gain ^^50 upon the whole ?— First, if 3:iB50::9:JSl50 
loss on •8500, at i^SO per 3 pa^rt s, then j£5 0»— 160==dg350 that 
parts cost ^t 55» a yard ; then ;£350X 20-^5= 1400 yards in 
all ; then if 9 : 1400 : : 3 i 466| yds. damaged, tl^en 1400--4e6| 
=933 j yard s undamaiged, and 9335X4~5=748ft ells Eng.; 
Then 466f X55.=i8116, 1335. cost of 3 parts at 55. per. yard ; 
then ^6550—^61 16, 13 ^ir. 2=^433, 635. cost of the 6 undamaged 
parts, tiien 'je433, 6§5.-f-748^=ri5. 74^?. per ell Eng. Ans 

79. A has £100 of B's money, for the remittance of which B 
allows him , 9 per cent. What sum of m oney niu st }ie remit to 
Hischarge himself of the £100 ?— First, as 100+9 : 100 : : lOO : 
;£^1/6V to ^ remitted, and iSlOQ~;£;91^Vff=^8A^ his com- 
mission. . 

80. - In a series of proportionals, the fii«t is 4, the third is 12, 
and the product. of the second and third is 112,8. What is the 
difF; of the 2d and 4th ?— -First, 1112, 8^7- 12=9, 4|the second. As 
4 : 9,4 : : 12 : 28,2, and 28,2—9.4=18^. Ans. 

81. A shepherd being asked how many sheep he had, said. 
If £ had as many, half as many, and i as many more^ I should 
have 264 ; Hew manythad he ? — -First, what he had=^, then as 
many, 4 as many, and i as many, is J, and ^J=5J, and ^'=264i 
then if 1 1 : 264 : : 4 : 96 sheep. Ans. 
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82. B delivers to C f|^1200, 4o be invested in trade, on condi- 
tion that if C added $500 to it. and gave his time as manager, 
he should havef of the gain ; What was C's time valued at ?— 
First, if C's time and $500 was equal to §, $1200=:f ; hence, 
if 3 : 1300 : : 2 : $800, ami $800^500=$300. Ans. 

83. If -a of >a yard cost £ of a What will & of an ell Eng. 
cost?— First, f of a yard=f of { of i=-^ta^=g of an eU. 
TheniffJ:,V:^j; Operation, ^g^T^f 5 Ans. 

. 84. A man dying left his wife in expectatation that a child 
would be afterwards added to the family, and in making his will 
ordered that if the child were a son, ^ of his estate should be- 
long to him, ^id the remainder to his mother; but if it were a 
daughter, he appointed the mother |, and the child the remainder ; 
BOW it happened that the addition was both a son and a daugh- 
ter ; by which the widow lost in equity $2400 more than if there 
had been only a girl. What would, have been her dowry, had 
she had only a son.? — Now it is evident that each one's part 
suffers a loss, fo Aher,e were more, heirs than expected ; and the 
son has |, and the mother 5, hence 3 shares in all, which are 
reduced to 4 parts ; and it is evident that the son's part is what 
the mother . and daughter do not have of the estate, and if the 
mother suffers in equity $2400, the daughter suffers in propor- 
tion ; hence if 2 ; 3400 : : 1 : 1200, then 2400+1200=:$3600 
=z:the son's part, and if 4 parts are condensed in 3 shares, the 
son's part suffers in proportion ; 

Hence, if 4 : 3 : : 3 : 2i, And, if H : 3600 : : 2i : 5400 
And if 4 : 3 : : 2 : 1 J, Or, of U : " : : 3 : 7200 
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The value of the estate— 3 sharesz=$6300 
And if 3 : 6300 : : 2 : 4200, then 6300— 4200= $2 100. Ans. 

85. A man lays out 30 cents for apples and pears, buying his 
apples at 4, and his pears at 5 for a cent, and afterwards sold ^ 
of his apples, and 3 of his pears for 13 cents which was the 
prime cost ; I demand the number he bought of each ?=^If J+J 
: 13 : : T+iX^ 26 cts., then 30—26=4 cts. that i of the pears 
cos*t, then ^=1=12 cents he paid for pears, then 12X5=60 pears 
bought, then 30 — 12=18, and 18X4=72 apples. 

86. A person found two sums of money ; | of the first ad* 
ded to 5 of the second was $120. The .two sunis together were 
$400 ; What was eachjsum ?— First, J-p 120 : : J+| : $360, 
400— 360=$40=i of the first sum, then 40X4=$16Q, the first 
sum, and 400^160=$240, the second sum. 

87. If A can do as much work in ^ d^^% ^ ^ xss. NJ^ 
days, and B as much in 9 days as C m '^^ssa^ 

.3* 
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in lO^days as D in 8 days, how many days* work of D are 
e§aal to 5 days' work of 4^ ? 

First, 41x12X^8=432,' then 270 : 432 : : 5 : 8 days. Ans. 

88. If 25 pears can be bought for 10 lemons, and 28 lemons 
for 18 pomegranates, and 1 pomegranate for 48 almonds, and 50 
almonds for 70 chestnuts, and 108 chestnuts for 2i ctSt, how 
many pears can I buy for'$l,35 cts. ? 

Fircf 25X28X lX50Xl08z=:378Q000, 

rirsi, 10X18X48X70X 2d=:1512000> * 

then, 1512000 : 3780000 : : 1 ,35 : 337^. Ans. 

89. If 12 oxen eat up 3i acres of grass in 4 weeks, and 21 
oxen eat up 10 acres in 9 weeks, how many oxen would eat 
up 24 acres in 18 weeks ; the grass being at first equal on every 
acre, and growing uniformly ? — A part of the givei;i number of 
oxen, in each condition p( this question, must be supported by 
the grass at first standing on the given number of acres, and the 
remaining part must be supported by the growth ; and the num- 
ber of oxen that can be -supported by the grass at first standing 
on the ground, must be in a direct ratio to the number of acres, 
and in an inverse ratio to the time of grazing ; and the number 
of oxen that can be supported by the growth of the grass, must 
be in a direct ratio to the number of acres, without any reganl to 
the time of grazing, for it is evident that the number of oxen that 
would consume the growth of any given number of acres during 
any given time would consume the same growth continually. 

A. 6. A» 

By the first condition of the question^ if 3i : 12 : : 10 : 34^ oxen 
to consume 10 acres of grass and its growth in 4 weeks, but 
since only 4 weeks are considered in the preceding proportional 
statement, and 5 of the 9 weeks are yet to pass, and since it re- 
quires the gra^ss at first and its growth to support 34^ oxen only 
4 weeks, it shows that 34| oxen cannot be supported by 10 acres 
of grass and its growth for 9 weeks, hence why the number of 
oxen that can be supported by the grass at first standing on the 

ground, must be in an inverse ratio to the time of grazing; 
w. o. w. 

therefore, if 4 : 34^ : : 9 : 15^ oxen to consume the grass at first 
and its growth, on iO acres in 4 weeks ; then 21 oxen less 15^^ 
are oxen which in 9 weeks would consume the growth of 10 
acres of grass during the 5 remaining weeks, and to consume the 
growth of 10 acres of ^rass for 9 weeks, it requires f as many 

oxen, hence if 5: 5^^: :9: 10|f oxen would consume the growth 
of 10 acres of grass during 9 weeks, and 21 oxen less lO^f ox- 
en are 10^ oxen would consume the grass at first on 10 acres 

A. O. A. 

/a 9 weeks, and if 10 : 10|| : : 24 : oxen \o wiiwiume thft 
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rrass at first on the 24 acres, in 9 weeks, but since the oxen must 

w. o. w. 

be supported 18 weeks, say if 9 : 25/^^^ : : 18 : 12ff § oxen 
Avould eat up the grass at first on the 24 acres, and since the 
number of oxen that wouW consume the growth of any given 
number of acres during any given time, would consume the same 
growth continually, and since lOj^f oxen would consume the 

A. 0. A, 

growth of 10 acres of grass in 9 weeks, say if 10 : 10^4 : : 24 : 
24^f oxen would consume the growth of 24 acres ; and 24{.f^| 
oxen consume the growth, and 12f^f oxen the grass at first 
standing on the 24 acres, the sum of which is 37f f f oxen, and 
the answer required. 



PERCENTAGE PROPORTIONALS, 

AND SUCH INTRICATE ARITHMETICAL QUESTIONS AS OFTEN OCCUB 
IN SCHOOLS ; RANKED IN CLASSES ACCORDING TO THEIR NATURE. 

C LASS I, 

U when it is required to find the gain or loss per cent. 

EXAMPLES. 

1. G bought of W a lot of lamb's wool washed, weighing 
2720 lbs. at 46i cents per Ib^ ; but thiflking it was not sufficiently 
dry, he takes it only on condition that a parcel be dried, and by 
that the state of the whole be determined. On trial the loss was 
ascertained, and deduction made as stipulated, when G paid W 
$1169,94 in full; Required the percentage loss by drying? — 
First, 2720X46i'=$1264 ,80, its cost, then 1264,80—1169,94 
=$94,86, its loss ; then, if 1264,80 : 94,86 : : 100 : 71 per cent. 
Ans. 

2. A stationer sold quills at $l,83j cts. per thousand, by 
which he cleared f of the money ; but as they grew scarcer he 
raised them to $2,25 cts. per thou. ; What did he clear per cent« 
by the latter price? — First, i83^'x3-7-8=68j cts. first gain, 
then 183j— 68S=$1,14^^, firstcost ; then 225 — 114it=$l,10&, 
last gain per thousand ; Then $l,14g : $l,10f, : :.$100 : $96,36ft 
cts. Ans. 

3. What would be the duty on a piece of fiannel 30 yards 
long and 42 inches wide, if it was estimated at 40 cento per 
square yard, and 30 per cent, ad-valorem, and what percentage 
would it pay on the original cost, if charged at 15^. sterling per 
yard? — ^First, 15rf. sterling=$0,278i and 30 yards long and 42 
inches wide=35 square yards of fiannel; then $0,278X35= 
$9,73, its extra cost, and cents 40X3^ Yd««=i^l4 \U caat^^^d 
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14+9,73=$23,73, and $23,73^35=f 0,6762 ; Then if ,40: 
,30: : ,6762 : 50 per cent. Ans. 2. Then 30 yards X 3 ft. X 12 in. 
=1080 im whichX42 in.— 45360, and 3X3X144=1296 in, in 
I yd.; then 45360-^-1296=35 yds. which multiplied by 40 cts. 
=$14=first cost of the flannel; tjien if $100; 30:': $14: f 4,20. 
Ans. 1. 

4. A bought flour for cash, and sold it to B at an advance. B 
sold it to C at 10 per cent, advance, and C, on selling it to D, 
gained $71,28, equal to 12 per cent, profit; which was 4 per 
cent, more than A made, though he bought it at $5 per barrel. 
Required B's gain, how much C received, and the number of 
barrels in the lot ? — Now since C gained 12 per cent, which 
was 4 per cent, more than A made, though he bought it at $5,00 
per barrel, it shows that A gained 8 per cent., and sold it at 
at $5,40 per barrel to B, and B sold it to C at 10 percent, profit, 
which caused the flour to stand C $5,94 per barrel. Then, if 
$1,00 : ,12 : : $5,94 : $0,7128=C's gain per barrel on selling it 
toD. And if$0,7128: l::$71,28: 100 barrels. Ans. 3. And 
since it cost C $5,94, and he gained $0,7128, it stood 'D 
$0,7128+$5,94=$6,6528 per barrel; and $665,28 per 100 
barrels. Ans. 2. And since it stood B $5,40, and C $5,94, 
say 5,94—5,40=54 cents, B gained per barrel ; hence $54 per 
hundred barrels. Ans. 1. 

5. A merchant bought a quantity of goods for $734, and sold 
them for $888,14. How much did he gain per cent ? — If $784 : 
$888,14 : : $100 : $121, then 121—100=21 per cent. Ans. 

6. Bought 30 hogsheads of molasses for $600 paid in duties 
$20,66; for freight $40,78 ; for portage $6,05 ; and for insur- 
ance $30,84. If I sell it for $26 per hogshead, how much shall 
I gain per cent. ?— First, 600-|-20,66+40,78-j-6,05-f 30,84= 
$698,33, and 698,33^30=$23,27766 per'hhd. Then, if 
23,2776C:26::100:$1 11,699, and 111,699— 100=$ 11, 699. Ans. 

7. A guardian paid his ward $3500 for $2500 wHicIi he had 
in his hands 8 years. What rate of interest did he allow ? — 
Thus, if 2500 : 3500 : : lt)0 : $140, and 140—100=40, and 40 
-7-8=5 per cent. Ans. 

8. ' At what rate per cent, will $950,75 amount to $1235,975 
in 5 years ?— If 950,75 : 1235,975 : : 100 : 130, and 130—100 
=$30 for 5 years ; then 30-7-5=6 per cent. Ans. 

9. A house completely finished, cost the owner $12894 ; it is 
4 stories' high, and the ground floor is divided into two shops, 
one of' which is let at $225, the other at $200 a year ;' the, three 
upper stories' are let for $450 a year ; Ihe annual expense for re- 
pairs is $36,89. What per cent, does the house. pay? — First, 
2254-aO0-j-450=$875, arid 875— 36,89=$838,n. And, if 

012894 : $8<38,11 ; : ^100 : $6,50=6^ per cent. Ans, 
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^ CLASS - 

I^equires to know how an article must ^ soid to gam or lose 
«o much per cent. v 

- . EXAIk^LESk 

U Bpu^V?i pipe of vvine containing 126 gaUonSf at 10«. ^p^^^^ 
gallon, but by accident 16 gallons leaked out ; At What rate nft»t . 
the rje!knainder be sold per gallon^ to gain on the whojie prime 
cdst, at the rate of .lgj per cent. ? — -Firet, 126 gallons worth 
MS ; and 126—16=110 gallons not leaked out ; and, if 100 : 
tl2^; :63:.ae7p,876,.ana 70,875-rll0:=:J25. 10,^. per gal. Ans. 

2. A merchant bought a quantity of goods in Boston, for $500, 
aiid paid $43 for .their transportation ; he then sold them «o as to 
gain 24 per cent on the whole cost; For liow much didiie sell 
them ?-r-$50Q4-^3==$&43 ; then, if 100 : 124 : : 543 : 6673,32. 
Ans. 

:3. A, ;of Providejice, has in his hands j$ 500 due to G, of 
Charles^tohj for net proceeds of his cottpn ; this is remitted to G 
per bill on Jj.in his favor, when bills on Charleston are 2 per 
cent, discoimt. Required the amount of the bill?—- Thus, if 
iOQ:106::500:$510. Ans. 

4. At what price per quintal should (ish be rated, so as to give 
9 months, credit, and allow 5 per cei^t discount for present pay- 
9ienl, ahd ^ain 15 per cent, when it is now worth inlBdston I5s. 
per quintal?— If 100 : 115 : : 15 : 17,265.=zi5i.4-16 per cent., 
and ;e3,75=:ihterest of d&lOO for 9 months, then, if 100 : 3,75 : : 
17,25 : ,6234 «.=discount of 1T,25 5. and i 7, 25+, 6234= 
17,8734s. Abs. ' 

5. A person lent his ffiend a sum of money, to receive inter- 
est for the same at 6 per con tT per annum, simple interest ; at 
the end of 3 years he received for principal and interest, $383,5. 
What was the sum lent ?— The interest of f lOb, for 3 years at 
6 per cent, is $18, then if 118 : 100 : : ,383,5 : $325. Ans. 

6. A merchant imported 10 tbns of iYon at $95 per t6n ; the 
freight and duties amounted to $145, and other charges to $25, 
At what price p er Jb. must he sell it Ip^ gtiin 20 per cent ? 
—First, 95X10+145+25riz$ri 120, ^nd 10 t6ixs=22400 lbs. 
Then if 100:120:;1120:$1344, and $1344+22460=6 cts. Ans, 

CLASS III, 

Requires the cost of an article, when there is ^ned or lost 
so much per cent. 

EXAMPLES. 

• 1^ Three parcels of beef, of ^0 Wt€V^ ^^^^ ^^^^ 
Baltimore from Boston, maxkei "VJ , "X-^X . '^V^ W^^^ 
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W was found to be 50 pelt cetit. better than the others, if the 
whole sold at ^10 per barrel, how must the sales be adjusted 
between the owjiers of the beef ?^eox 3^ 180 barrels ixi all ; 
one parcel 100, another 100, aijd another TOO+SOziz 1 50, and 
100+100+150=350 ; then 350 : fOO : : 100 : .$8,57|X60= 
$614,28f , Y'sor 3t's; And if 350 : 300 : : 150 1 $12,85^ X 60= 
•771,424, Ws. 

2. A and B cleared by an adventure at sei 45 guineas, which 
was 35 per cent, upon the money advanced, and with which 
they agreed to purchase a genteel horse a;nd carriage, whereof 
they were to have the use in proportion to the sum^ adventiHred, 
which was found to be 11 to A, as often as 8 to^ ; Ho-W raueh 
did each adventure ?—*:ach gUihea=;dei |, a nd 1| X ^5=^63. 
Then," if 35 : 63 : : 100 : ^180. adv^ntu^ed ; an4 1 1+8 ; 180 : : 1 1 : 
£75, i5s. 9^%(i. A adventured ; aiid 10 : 180 : : 8 : Jei04, 48, 2'* 
B adventured. 

3. A father left two sons (the one 11, the other 16 years of 
age) $10000, to be divided so that each share, being put to in- 
terest at 5 per ceiit. might amount to equal sums whefl they 
would be respectively 21 years of age. . Required the phare of 
each. — First, the share of the younger son must be on interest 
10 years, at 5 per cent., and that of the old^r 5 years. An4/the 
amount of $1 for 10 years, at 5 per cent, #^1,50; arid the 
amount'of f 1 for 5 years at 5 per <^etit. is (1,25^ then 1,50+1.25 
: 10000 :4,50 : •5454ftv the older's share ; and 2,75 : 10000 : ; 
1,25 : $4545^1, the younger's share. 

4. A purchased a house for $1575, and i'epaired it for D, who 
agreed to pay him a rent of $220' per at^num, which' was 12 per 
cent.. for his money that he paid for tjie housp and its repair. 
What was the cost of repairing it^— If 12 : IQO : :?20 : $1833^, 

. and 1833i— 1575=2581. Ans. . ^ " 

5. A had 12 pipes of wine, which he parjted with to B at 4^ 
per cent, profit, who sold ..then| to G for $40,60 advantage ; C 
made them, over to D for $605,5, and cleared thereby 6 percent. 
How much a gallcm tliii this wine cost ?~12 pipes=1512 gal- 
Ions. If 106 : 100: : 605,5 : $571,22641,— 40,60=$530,62641 ; 
and if 104i: lOO::530,6ii641 :$&10,12154,+l512=33}il5 cents. 
Ans. 

6. A's commission, at 5 p er cent, on a consignment of coffee, 
was $47,5, by the gross sales of which the shipper made 25 
per cent profit. What was it invoiced at ? — If 5 : 47,5 : : 25 : 
$287,5,^7,5=$190, then 25 : 237,5 : : 100 : $950,-190=- 
$760. Ans. 

Z G owns ^ of s, and ^ of A of the other i of an undivided 
Estate; suppose this estate rents for $\556,^4,\>e\T\%^cv\\a3i *ft 
per ceau per annum on its value, and lhaV\ie aeWs ^ "Vvvs ^^tv 
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on gnch terms 9s to yield the purchaser 8 per cent per annum 
on his. payment ; Ho.w much dpesO receive, and what share has 
he now in the estate ?- — First | of 5=5z=|, and f of ft of 5=iS» 
+|=5i,~-3=:£^G.o wns of the estate. And if 154 ^ 1556,94 : : 
l7 :^H71,a7, .andif 8:. lOQ : ; 1X1,87 :»2148,37^, G receives. 

8. A,, on preparing for a voyage to Calautta, purchased of G, 
specie dollars, to be paid in 18 months witb interest. Suppos- 
ing the premium on the dolbrs to be 3,per cent, and that G would 
have 5 per ^ent. per annum for the use of his money to be in- 
serted in the note, which was giveii for $22145 ; I would know 
the sum purchased. — The interest of S per cent, at 5 per cent. . 
for 18 months is ,^25, and the interest of $100 for 18 months, at 
5 per cent, is $7,6, and JOO+7,5+3+,225": 100 : -. 22145 : 
$20000. Ans. 

9. B owns f of a shipL which cost him $3691, and sells | of 
his part tp C at 12 per cent, advance ; Required the share of each 
in the ship, the cost of G's part, and how much B's part stands 
him ?— If 8 : 3691 : : 3 : $1384,125=t of $3691, and if 100 : 

.112 : : 1384,125 : $1550^22, C's part cost him. Ans. And 
1550,22— 1384,125=:166,095,and3691—166,095=$3524,905, 
B's part starijds him. Ans. And C's part is equal to | of f=^. 
Ans. And B's part IS equal to f of ^=^|-. Ans. 

10. The interest of a certain sum at simple interest for 16 
years, at 5 per cent, per annum, remaining unpaid, wanted but 
$9,32 of the principal. What was the sum ?— ^100 on interest 
for 16 years, at 5 per cent, is equal to $180, and $200 — 180z= 
$20 ; then 4f 20 : 100 : : 9,32 : $46,60. Ans. 

11. A purchased at public sale |4 of a store, and soon after 
he paid $1230,075 for of the same, which was at 10 per cent, 
advance on the rate of the first purchase ; and to own the whole 
he bought the remaining part"at 25 per cent, advance on it. What 
did the store cost him?— If 110 : 100 :: 1230,075 : $1118,25, * 
first purchase cost of 7 shares ; then if 7. 1118,25: :25:$3993, 75, 
cost of 25 shares ; then if 7 : 1118,25 : : 6 : $798,75, first pur- 
chase cost of 5 shares, and if 100 : 125 : : 798,75 : $998,4375, cost . 
of 5 shares, tiien 3993,75+1230,075+998,4375=:$6222,2625. 
Ana. 

C L A S S I V , 

Requires to know what would be gained or lost per cent, 
by goods sold at another rate, when there is gained or lost so . 
much per cent, by being sold at a certain rate. 

EXAMPLES. 

1. If by selling goods at 28. ^d, per lb. I clear cent, per cent., 
what do I clear per cent.' by aellmg ^^vem ^\.^ ^\wRa&^^^ ^ 
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— 3rf.=27<^», and 9 gmneas=22d8tf. ; 22©8-M12=26iif. 
per lb. ; then if 27 : 200: : 20^ : 150, and 150— ii)0==50 per 
cent. Ans. 

2. If by selling goods at $2^ per cwt. I gain 20 per cent, 
what do I gain or lose per cent by selling at per cwt. T— 
If 2,5 : 120 : ;2,«5; 108, and 108— 10Oi=8' per cent. gain. Ans. 

3.. 1 sold a horse for $60, and by so doing lost 20 per cent., 
whereas I ought to h ave cl eared 80 per cent ; What was thelreal 
valufe of the hbrse ?_100^-I^ ': 60 : : 100 : $75, and* if 100 : 130 
::75:697,50. An^. 

4. If wine, «old at $1,50 per. gallon, be 15 per cent, profit, 
what would be thie gain or . loss per cent, if sold at $1,25 per 
gallon ?— 115: 100: : 150: 130^^ ct«. first cost, and 130^^—125 
(the other rate,)=:5^§, loss on the first cost at the other rate, 
thenif m^^:«^^ : : 100:$4,16| loss, Ans. 

5. A merchant purchased goods^ to the amount of $3472, 
which he sold at a loss of 12^ per cent, and invested the pro- 
ceeds of the sale in other goods, which he sold at a profit of 13 
per cent. Did he gain or lose by these transactions, and 'how' 
much per cent. ?— 100 : 100—12,5 : : 3472 : $3038 left, and if 
100 : 1 13 : : 3038 : $3432,94, and 3472— 3432,94=$39,06, lost, 
and consequently l^i^ per cent Ans. 

CLASS V, 

Requires an explanation of questions in Partnership, Barter,, 
Commission, Brokerage, Insurance, and Discount. 

EXAMPHES IN PARTNERSHIP. 

1. A and B companied ; A put in £45, and took f of the 
gain. What did B put in ?— Thus, 3 : 45 : : 2 : ^£30. Ans. • 

2. A and B commenced business with equal sums of money. 
A gained a sum equal to i of his stock, but B lost $200, and 
then had only half as much as A ; What was the original stock 
of each ? — The stock of eachi=f ; i of cithers stock and $200 
=5 as much as A's stock and gain ; and A's stock=:|, and his 
gain=i, the sum of which is f ; and B's stock less $200=|=i 
of |, hence $2d0=| of cither's stock, and consequently $500 
cither's original stock. 

3. A, B, C, and D companied, and gained a sum of money, 
of which A, B, and Cjook $300; B, C, and D $400; C, D, 
and A $380; and D, A, and B $360 ; What was'the gain o 
each?— 300+400+380-4-360=1440, and 1440-7-3=480, and 
480— 400=$80, A's gain ; 480— 380=$100, B's gain ; 480= 
360=$120, C's gain ; and 480r-300=$180, D's gain. 

^, A and B purchased 20 ^cres and 72 rods of land at $25,57 
per acre. By agreement, A was to have ^ actea mv^ VJfc. 
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the land, and B the remainder, and to pay $4 per acre more than 
A.' How much did each man's land cost him per acre ? — $25,57 
' X20,45 acresz=:$522,906 cost of the land ; and acres 20,45— 
6,075zz:14,376 acres belong to B, and i4,375X$4=z$57,50, ex- 
tra price of B*s land, then 522,906 — 57,5=6465,406+, and 
465,406-T-20,45i=i$22,758, A's land cost him per acre; and. 
22,758+4=$26,758 B's land cost him per acre. 

5. Three persons purchase a vessel in company, towards the 
payment of which A advanced f, B ^,,and (>£2b6; what did 
A and B pay, each, and what part of the vessel had C ? 

|+?=L*§-15^ «|, and ^1— 1|=^6_, c's part of the vessel. 
As 6 . & . . S H : ^597, 6s. Sd. A advanced ; 
AS' • - 1/" • • ^ II : M40, B advanced. 

6. A certain club spent at ar. supper," $43,56, and the expense 
of each was as many cents as there were persons in the compa- 

' ny ; what did eaclv pay Thus, ^/\/4356=66 cts. each. Ans. 

7. A "gentleman died^ leaving three sons and a daughter, to 
whom he bequeathed his estate in the following manner— To 
the eldest son he gave 312 moidores, to the second 312 guineas, 
to the tliird 312 pistoles, and to the daughter 312 dollars ; but 
w^hen his debts were paid, there Were but 312 Johannes left ; 
what must each have in proportion to the- legacies bequeathed to 
each ? 

Moidores 312X$6,00 =1872 
Guineas 312X$4,66f=1456 
Pistoles 312X$3,66|=1144 
Dollars 312X$1,00 =± 312 

Their sum,=$4784 
And 312 johannes=$2496 
And if 4784:2496::312.$162,784-,=ie48, 16s. Sid. daughter's ; 

4784 : 2496 : : 1872 : $ =£293, 0§. 2d. first son's share ; 

•* : : 1456 : $ =^€227, 175. lOid. 2d son's share ; 

«* : : 1144 ; $ =^6179, la. 2id. 3d son's share. 

8. A, B, and C put in £720, and gained Je540, of which so 
often as A took £S, B took -5, and C 7. What did each put in 
and gain? — ^3-|-5-|-7)720(48 multiplicand to find the ^stocks, 
and 15)540(36 multiplicand to find the gains. 

f 48X3=^144 A's stock, ^ f 36X3=^^108 A'^ gain. 
Then,-! 48X5=^240 B's " land 36X5=^180 B's 

t48X7=£336C's « J (^36X7=^8252 C's » 

9. A and B commence trade in company ; A advanced at first 
$500, and B $750 ; at the end of 4 months A adds $600 to his 
stock. What sum must B advance at the same time to entitle 

I him at the end of the year to equal profits with A ? 
„. 600X 8=4800 I And750X'\^=^<^^^\ ^xA^W^-V*^^^ 
* ^'^^'^ 600 X 12=6000 S =10S00, «iv^ V^^Q^^^^^^'^^'^ % 
4 
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Then, if J 10800 1 , . J9J00^:$225. An«. 

10. A clears $13 in 6 months, B $18 in 5 ; and C $23 in 9, 
his stock being $725 ; what then is the general stock ? 
First, $72,5 : 9 : : 23 I $72,50=:C's stocky 
5 : 18 I :$102,132V B's 



Then, 102,132^ : 5 :: 18 
6 : 13 



; $61,46/^9^82^ A's 



$236,09 AVg%. Ans. 

11. A, B, and C companied ; A put in the first of March, £30 ; 
B, the first of May, put in 80 yards of broadcloth ; and the first 
of June C put in $120. On the first of January following, they 
reckoned their gains, of which A and B took £228, B and C ^©215, 
10«. and C and A i6187, 10*. What was the whole gain, and 
the gain of each ? what did they value a yard of cloth at ? and 
what was C's dollar worth ?— -£288+^215, I0s.+^187, 10s. 
=.£631, and 631-^2zzi^315, 10*. the whole gain ; then ^£315, 
10».—J288=:^87, 105. C's gain; -8315, 10«.— ^8215, 10«.= 
;ei00, A's gain, and ^315, 10*.-r-^187, 105.z=;ei28, B's gain. 
To find the value of one yard of cloth, say, as ^100, A's gain 
: de30 his stock: :jei28 B's gain : ^38, 85. then inversely, As 
10 months,: -£38, 8s. : : 8 months : £48 the value of ^he whole 
cloth. Then, As 80 yds. : ^48 : : 1 yd. : 12*. Ans. ; and As 
^100 A's gain : ^1^30 his stock : : ^87, 10«. C's gain : £26, 58. 
then, inversely. As 10 months : £26, 5s.i:7 months : ^£37, 10a. 
=$120, then ^637, 105,=750«., and 750-^120=75^/. Ans. 

12. A, B,' and C companied, and put in together ^61911. A's 
money W2ls in 3 months, B's 5 months, and C's 7 months ; they 
gained ^6117, which was so divided as that 5 of A's gain was 
equal to i of B's, and i of C's gain. What did each gain and 
put in ?— Suppose A's gain was £2, then B's must have been JBS, 
and C £4, by the question. 

: £26, A's gain, 
Then, as 2+3-)-4 : ^117 the whole gain ' — - - 



("2 : £26, A's gain 
:^ 3: £39, B's ** 
(^4: £52, C's " 



Then divide each man's gaiil by his time ; and as the sum of 
these . quotients is to each particular quotient, so is the whole 
stock to each man's particular stock. A's stock .£693, 2s. 2d. ; 
B's .£623, 15s. lUd. ; C's .£594, Is. 10|d. Ans. 



EXAMPLES IN BARTER. 



1. G received from H 760 lbs, of rough tallow to try out, at 
60 cts. per 100 lb. clear^and was to take his pay in rough tallow 
at 8 cents per lb. ; G returned 615 lbs. clear, and H paid the 
balance due to G in rough tallow. Allowing 18 per cent, for 
iraste what was the balance due to G1 — T\\^b^ \^Q — ^V% \\^ 
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: : 615 . 750, then 760— 750z=:10 lbs. of rough yet untried out ; 
Then 100 ;.60 : : 615 : $3,69 which will pay for 46^ lbs. rough, 
which, less the 10 lbs; that remains in G's hands, shows the bal- 
ance due to G is S6i lbs. . . 

•2. A has a jehest of tea, weighing Si cwt. the prime cost of 
which is <£60 ; now allowing interest at 6 per cent. P^r annum, 
how must he rate it per lb. to B, so that by taking his note of 
hand, payable at 6 months, he may clear $50 by th e bargain ? — 

Theinterest=i^2, 5s. and $50z=<£15 ; then 3^ cwt.-f-60-j-15-p^ 
=3,s. llffd. Ans. 

3. A merchant sold a parael of coffee at - 15 cents per lb. and 
lost 10 per cent. ; some time after, he sold another parcel of the 
same, to the amount of $700, and gained 40 per cent. ; how 
many lbs. were there in the last parcel, and at what rate was it 

sold'?— 100— 10 : 100:;15:16^ cts. cost per lb., then 100; 100+40 
z : I63 :235 cts,. per lb. rate sqld at to gain 40 per cent. ; an^ 
J700-^23j cts.=3000 lbs. in the last parcel. 

4. B bought A's drove of swine, giving 18s. for hogs, 16s. 
for sows, arid 2s. for pigs ; there were as many hogs as sows, 
and for every sow there were 3 pigs, worth in all ^50.— 
How many was there of each?— «18».-|-16s.-f-6s.==;40s. that 5 
swine sold for, then if 40*. .' 5 : : .£50 .• 125 swine in all ; and if 
shares 5 ; 125 .• : 3 ; 75 pigs ; then 125— 75=50 hogs and sows, 
and 50-7-2=25 of either. 

5. A paid $100 for 100 animals, consisting of oxen, sheep, 
arid geese, paying $10 for an ox, $1 for a sheep, and Is. for a 
goose. How many of each did he buy ? 

First; 6 J ^] l^^f^^^ Then, 100-54+5=41 sheep. 

6. A has linen eloth at 30 "cts. per yard, ready money, in b^u> 
ter 36 cents ; B has 3610, yards of ribband at 22 cents per yard, 
ready money, and would have of A $200 in ready money, and 
the rest in linen cloth. What rate does tlie ribband bear in bar- 
ter per yard, and how much linen must A give B ? First, 30 : 
36 : : 22 : $0,264 rate of ribband, then 20000^22=:909-iV» and 
3610— 909tV==2701|£, which X»264=:i713,088, which-^,36i= 
1980|| yards. Ans. 

7. Jackson has 100 reams of paper at $133^ ready money, in 
barter $1,66| ; Howard has pamphlets at 8j cts. apiece ready 
money, which he adequately charges, and insists on having the 
money for | of the price of those he parts with. What number of 
books does J. receive, and how mtich money does H. receive, and 
what is his gain? — 4 times 33i=$l,33|, and $l,33j plus i of 
itself=:$l,66f, hence the i that H. is to have in money, is equal 
iO his gain, and this ^ is equal to \ of tlve of J,'a ija* 
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per; consequently 1,335 Xl00-^-3=$41,66§ H. receives, then, I 
l733fx'rOO-7-,85=:1600 books, J. receives. I 

8. P and Q barter. P has Irish linen, at 35. 7d, per yard in I 
ready money, but in barter 3s. lOd. Q delivers him cloth at 
£1, 16s. per yard, worth only £1^ 135. pet yd. Pray, 
\^hich has the advantage in barter, and how much linen does P 
give Q for 148 yards of tiloth ?— 36s. 6fZ.X 148=54025. price of 
the cloth, then 54025^35. lO(L=Lli09^% yards of linen ; Q has 
the advantage, for as 35. 7d. : 3sA0d. : : 335. : £l, l6s. 3f JJ. 
his proportional price. 

9. A has 200 yards of linen, at Is. 6d. per yd. ready money, 
which he barters with B at Is. 9d, per yd. taking buttons at 7^d. 
per gross, which are worth but 6c?. How many gross of but- 
tons will pay for the linen, who gets the best bargain, and by 
how much in the whole, and how much per cent? — 200X21df. 
=:4200t/. then 4200-^7^=560 gross. Ans. Then200xi8rf. 
=£15, value of A's linen; then 560X6=^14 value of fi's 
goods. So that B. gained £1 Qf A, and if 14 : 1 : : 100 : £7, 25. 
lOd. per cent. 

l^XAMPLES IN COMMISSION AND BROEERAOE. 

1. My factor receives $1008 to lay out, after having deducted 
his commission oi 5 per cent. What does his commission 
amount to ? — The just method is as 105 : 5 : : 1008 : $48. Ans. 

2. What is the brokerage upon i2525, 10s. at 5s. per cent. ?— 
If £100 : 55. : : .£525, 10s. : £1, 6s. 3-ff/. Ans. 

3. If iron worth $4 per cwt. cash is sold for $4,50, on a cred- 
it of 8 months, what credit should be allowed on wine worth in 
cash $224 per pipe, but sold at $242, to make the percentage 
equal to that on the iron ? — W 4 : 4,5 : : 100 : 12^ per cent., then if 
100 : 112,5 : : 224 : $252, and 252— 224z=$28, and 242—224 
=$18, then if 28 : 12^ : : 18 : 8^^ per cent. And if 12^ : 8 : : 

: 5^ months. Ans. * 

4. Bought 5 hhds. of wine at $1 per gallon, cash; having 
k6pt it 3 months and 23 days, I sold it at $1,20 per gallon, on a 
credit of 5 months; 16 gallons having leaked out while in my 
possession. What was my cash gain ?— 63X5=315 gallons in 
all, which cost $315, then 315 — 16=299 gallons saved, and 299 
X$l,20— r00=$59,80 gained on what was saved ; then 315X 
,06=$18, 90 interest on $315 for 1 year, then if 360 : 18,90 : : 
263:$13,807,-|-$16=$29,807, lost by interest and leakage, then 
$59,80— $29,807=^$29,993+gain. Ans. 

5. A man bought apples at 5 cents a dozen, half of which he 
exchanged for pears, at the rate of 8 apples for 5 years ; he then 

sold all his apples and pears at a cent apiece, ^wd ^-aiw^d 19 
cents. How many apples *did he buy , and mx^c^cv nJcv^^ 
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cost?—* 1 apple=:^ of a cent, aiid 8 apples=f J of a cent, and 5 
pears=4o^ hence 8 apples and 5 pears=f§=:^=6f cts.,=|:«^ 
of a cent for 1, and 1 sold foF^f of a cent, then — H=ii 
a cent gain on 1, then if : 1 : : 19 : 39, then 8+5: 39 : : 8 : 24 
=i of the apples, therefore 48 apples in all, and if 12 apples 
: 5 cts. : ; 48 : 20 cts. they cost. 

EXAMPX^ES IN INSURANCE. 

1. It is required to cover $759, premium 8 per cent. For 

what sum must the policy be taken ? — 100 — 8 : 100 : : 759 : $825. 
Ans. 

2. If a policy be taken out for $1250 to»cover $500, What 
is the premium per cent. ? — 1250 : 500 : ; 100 : 40, and 100—40 
=$60. Ans. 

3. If a policy be taken out for $1250, at 60 per cent. What 
is the adventure ? — 100 : 100—60 ; 1250 ; $500. Ans. 

4. A adventured ^6480,5 from Portland to Charleston, from 
thence to Jamaica, and from thence home ; and the premium 
was 5 per cent, from port to pprt. What sum must he take 
out a policy for, to cover his adventure the voyage round, sup- 

' posing the risk to be equal out and home, and equal to the seve- 
eral g-iven|risks ? — First, 100 X 100 X 1 00X480, 5z=480500000= 
Dividend. Then 100 — 5|^=857375=:Divisor ; then 
857375)480500000(^^560, 8s. 7icL Ans. 

5. A adventured d6500 from Boston to Baltimore at 3 per 
cent., from thence to Guadaloupe at 4, from thence to Nantz at 
5, and from thence home at 6 per cent. For what sum must he 
take out a policy to cover his adventure the voyage round, sup- 
posing the risk to be equal out and home, and' equal to the seve- 
ral given risks ? " 

lOOX lOOX lOOX 100X500 

— — ^601,278. Ans. 

100—3X100—4X100—5X100—6 

6. A adventured .£480,5 from Bangor to Richmond, from 
thence to Jamaica, and from thence home, and the premium was 
5 per cent, from port to port. What amount will be equal 
to the several given preriJiums, (allowing the risks ou* apd home 
to be equal,) on the policy which will cover the first adventure 
of .£480,5 ?— Policy=:^560,43125 ; Then if .£560,43125:480,5 

; 100 ; ^685,7375, and 100— 85,7376=^1 14,2625z=:amount re- 
quired. 

7. B adventured ^6480,5 from Newport to Savannah, from 
thence to Jamaica, and from thence home, to cover which all 
round he took out a policy for j8560, 8«, 7jd* and the prenipim 

4* 
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w^s equal from one place to another. What was the premium 
per cent. ? 

8. covers £200 at 5 per cent, from Portsmouth to the W. I. ' 
and home again ; but the voyage terminating in the W. I. What 
must the insurer Teceive per cent. ?— .100- — 6 ; 1 00 ; ; 200 £2 12,- 
765957 will cover ^6200 the voyage round, and 100X100 X 200 
=;h^2000000, Then 

2000000 : 

212765957~^^^^' and 100 — y'9400=3,0465 per cent. Ant. 

EXAMPLES IN DISCOUNT. 

1. What is the difference between the interest and discount of 
4^350, for 8 years, at 4 per cent, simple interest ? — rlnterest, of 
$350, for 8 years at 4 per cent, is $112. And any sum of mon- 
ey, at 6 per cent, simple interest, will double itself in 200 
months, and to find the discount of a given sum, for a given 
liine, at a giv«n rate per cent. Add the given time, (in months,) 
to the number of months required by that sum to double itself at 
the given rate, for a divisor, to divide the product of the given 
sum and time, (in months,) and the quotient is the discount. 
Hence, 200X6-7-4=300 months required for $350, at 4 per 
cent, to double itself, then. 300+8X12(350 X96($84,848 dis- 
count of $350, at the given rate and time, then 112 — 84,848=^ 
$27,152. Ans. . 

2. A merchant has three notes, due to him. as follows. One of 
$300, due in two months ; one of $250, due in five months 
and one of $180, due three months ago, with interest; the 
whole of which he now receives. What sum is received on the 
three notes, allowing money to be worth 6 per cent, a year ? — 
The amount of $180 for 3 months at 6 per cent, is $182,70 ; 
and the equated, time for 2 mo. and 5 mo., is 3j\ months ; then 
200+3 *^)300+25^ dis., then 30^H-250+ 182,70, 
— 0,O97=$723,6O3. Ans. i 

8» Sold goods to the amount of $3120, to be paid one half in 
8 months, and the other half in 6 months. How much must be 
discounted for present payment, when money is worth 6 per. 
cent, a' year ?— -The equated time for 3 and 6 naonths is 4i . 
months.. ^00+4^)3120X4^ ($68,655256 discount. Ans. 

4. What is the present worth, and discount, of ;fi0OO due 3 
years henre, at ^66 per cent, per annum, compound, interest ? — 
Three years time> hence 3d power of 

J.O6=1.1910l)600fi00060{£^0^y 158. 5id. ^TeaeiLt ^otllvvWdL 
^600— £503, 15s. 5id.=£m\ 4a. 6id.=Dwo\m\.. 
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CLASS VI, 



Consists of questions in Interest, and Annuities. 



KXAMPLES IN INTEREST. 



1. A had a note against B for 81166,666, dated May 1, 17W, 
upon which were the following payments, viz. 

I. December 25, 1796, $166,666; , 



What was due upon it August 3, 1801 ? 

Table of Operation. — Set down the sum on which the in- 
terest is to be cast, with the time, interest and payments, in col- 
umns as follows : 





Principal. 


Time. 


Interest. 


Payments. 


Excess. 


1 


Doll's. M. 

1166,666 
121,167 


Mo. D. 
7 24 


Doll's. M. 
45,499 


Doll's. M. 
166,666 


'DoH's. M. 
121,167 












2 

a 

4 


1045,499 
1045,499 
1045,499 


6 15 
13 21 
9 13 


33,978 
71,616 
49,312 


16,666 
50,000 
333,333 






245,093 




154,906 


399,999 


245,093 


5 


800,406 
579,847 


10 1 


40,153 


620,000 


579,847 




220,559 


15 18 


17,203 







Then, the last r^mainde^:, - - - -$220,559 
Interest from the last payment, - - - 17,203 



Sum due August 3, 1801, - - - $237,762 An*. 

2. For yalae received I promise to pay Caroline Martin, or 
order, on demand, five hundred dollars, with interest. 

O. B. Qoimo. 

Attest, C. F., Watbrhouse, Prof. Math. 
Du rham, July I, 1830.. 
$600 



2. July 10, 1797, 

3. September 1, 1798, 



16,666 
50,000 
333,333 
620,000. 



4. June 14, 1799, 

5. April 15, 1800, 
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On this note are the following endorsements : 
Sept. 16, 1832, - - T 

July 16, 1833, - ^ 
May .6, 1834, 
How much remains due on this note, Jan. 16, 1836 ? 

OPERATION. 

Principal and interest to Jan. 16, 1836, (5 yr. 6mo. 

15 ds.)=: - - $666,25 

Total amount of payments from 1st payment to Jan. 

16, 1836,— - . . - - 539,25 



Remains due Jan. 16, 1836, - - - Ans. $127,00 
3. A bond, dated Jan. 4th, 1837, was given for $1000, int. 6 

per cent., and there were payments endorsed upon it as follows: 
1st payment, Feb. 19, 1838, - - - $200 
2d payment, June 29, 1839, . - - - 500 
3d payment, Nov. 14, 1839, ... 260 

How much remains due on this bond, Dec. 24, 1840 ? 

OPERATION. 

Amount, to Feb. 19, 1838, (13^ mo.) less 1st payment, is bal- 
ance due Feb. 19, 1838, $867,50 { 

Amount to June 29, 1839, (16j mo.) less 2d payment, 

is balance due, June 29, 1839, - - - - - $438,345 

From June 29, to Nov. 14. is less than a year, there- 
fore interest of 8438,345, for a year, - - $26,300 

Amount of $438,345 for a year, . - - - $464,645 



Which, less amount of 3d payment for 7 J mo. is balance due 
June 29, 1840=8194,895, which plus its interest for 5f mo., is 
balance due Dec. 24, 1840. - - - Ans. $200^579 

4. If $100 in 5 years be allowed to gain $20,50 in what time 
will any sum of money double itself, at the same rate of interest? 
— Int. of $100 for 5 years, at 6 per cent, is $30, and if aO : 6 : : 
20,5 : 4 ^\ per cent. ; and if 6 : 16f yrs. : : 4 ,V *• years. Ans. 

5. In what time will the interest of $72,60 equal that of 
$16,25 for 64 4ays, at any rate of interest? — Int. of $15,25 for64 
days, at 8 per cent, is $0,21399, and the int.* of $72,60 for 365 
dayfi, at 8 per cent, is $5,808, then if 5,808 :»365 : : ,21399 : 
ISAViVdays. Ans.. 

JVoTE. — The three first examples illustrate three different 
methods for calculating interest on pai\A^\ if^^mewXa, 



- $120 

200 

- 150 
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EXAMPLES IN ANNUITIES. 

1. A man hired a house for 6 years, at $300 a year, but did 
not pay the rent* until the end of the term. How much did the 
whole amount to, allowing 6 per cent., simple interest ? 

300 X , 06X5 yrs . (No. of y ears less 1) +600 (twice the given 
s\im)=:690, and 690X6 yrs.~2=:$2070. Ans. 

2, If a salary of d6I20, payable semi annually, remain unpaid 
7 years, 'What would it amount to in that time, at 6 per cent, 
per annum ?— ^ of the ratio (6 per cent.) is 3 ; and | of the an- 
nuity^ (^6120,) is £60, and twice the number of years is 14, the 
sum of the natural series of which (less 1) is 91 ; and the int. 
of .£60 for 1 year is 36s.; Then 36x91-^20=c£l63, i6s.= 
whole int. due, Then ^60X14 yrs.=i£840, and ^840+.£l63, 
16s.=£lO03, 165. Ans. 

.3. If a salary of ^120 payable quarterly, remain unpaid 7 
years, what would it amount tp in that time at 6 per cent, per 
annum ? — i of the ratio, (6 per^cent.,) is 30s. and 4 of the annui- 
ty, (.£120,) is £30 ; and 4 times the number of years is 28, the 
siim of the natural, series of which (less 1) is 378 ; and the int. 
of £30 for 1 year Is 9*. ; then 9X378-^20;=£170, 2*.— whole 
int. due 4 Then £30X28 yrs.=£840, and £840+<£l70, 2s.= 
»^10l0>2s. Ans. 

4. If 1 hire a house for 3 years, at $250 a year, and wish to 
niake present payment of the whole rent, what sum will be re- 
quired, allowing discount at 6 per cent. '?^Amount of $100 for 
one year is $106, for two years $112, and for three years $118. 
106 : 100 : : 250 : $235,849, present worth for one year, 
112 : 100 : : 250 : $223,214, two years, 

118 : 100 : : 250 : $211,864, " " ' " three years. 



Present worth, $670,927+ Ans. 

5. A man has a pension of $480 a year, and wishes to dispose 
of it. How much must he receive, allowing 6 per cent. ?~If 
6 : 100 : : 480 : $8000. Ans. 

NoTE.-^The five preceding are simple interest examples, and 
illustrate four different principles, the 2d and 'Sd, being of a na- 
ture, illustrate but one. 

6. Suppose the salary of the Vice President af the U. S. A. 
which is $5000, to remain unpaid 4 years, what would it amount 
to at 6 per cent, compound interest 1 

1,06X1,06X ,06X^06^r, X 5000-^1,06—1 =$21 873,08. 
- Ans. 

7. In what time will £60 per amum, ^^^-^-afeXft ^'i.^^V^ ^ -j^^^^^ 
to £262,47696, allowing 6 per cewX, com^QvvA^ Vxx^^x^'s^^ W 
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forbearance of payment?— 263,47696'x 1,06+60=338,2255776, 
—262, 47696iiz75, 748617 6,~60z:z 1,2 6247696, and 
l,26247696-r-l,06H-106=:l,1236,~l,06-M»06zz:I the pre- 
ceding shows 4 divisions by 1,06, therefore 4 years. Ans. 

8. A gentleman dying, left a house which rented far ^70 a 
year. The rent was to be put out yearly^ at 5 per cent, compound 
interest, as soon as it was paid in, until his son, who was 14 
years old, should become 21 years of age. Required the amount 
of said annuity for that time ? — 21— 14i=7 yearly payments of 
$70 each, 6 of which draw interest ; the first year's rent draw3 
interest for 6 years, the second 5 years, <fec. The Table show- 
ing the amount of $1 at compound interest for a number of years, 
showa amount of $70 for 6 years to be $93,806+ ; and amount 
of S70 for 5 years=$89,339+ ; amount of $70 for 4 years= 
$85,085+; amount of $70 for 3 vears=$8 1,033+ ; amount of 
$70 for 2 yearsz^$77,175+ ; amount of $70 for 1 yearz=$73,5 ; 

' and the last $70 does not draw any interest, hence $70=z$70 ; 
the sum o/ which amounts plus the $70=$569,938+> Ans. 

9. What is due on a pension of $150 a year, payable half- 
yeiarly, but forborne 2 years ; allowing half-yearly compound in- 
terest, at 45 per cent, per annum ?— Per cent. 4i-f-^=::,0225, 
which plus unityznamount of one dollar of next to last pay- 
ment ; and 75 X l,0225=$76,6875iz=amount of next to last pay- 
ment ; then 1 ,0225X 1 ,0225=4 ,04550625, and, 75X 1 ,04550625 
=$78,41296875=iamount of second payment ; then 1,04550625 
X 1,0225=1,069030140625, and 75X 1,069030140625=$80,- 
I7726034675=amount of first payment, the sum of which a- 
mounts with the last payment, is $310,277729096875. Ans. 

10. Suppose a person who has a salary of $600 a year, pay- 
able quarterly, to allow it to remain unpaid for 3 years, how 
much" would be due him ; allowing quarterly compound interest 
at 6 per cent, per annum ? 

Note. — For quarterly payments, take i of the ratio, i of tho 
annuity, 4 times the number Tof years ; for half yearly, i tho 
ratio, 2 the annuity, and double the years. 

,06—4— ,015, and $600-^4=$ 150=each principal of 12 
payments, the last of which does not draw interest; €ien by tho 
rule for finding the otlier extreme, when either of the extremes, 
the ratio, and the number of terms in a series of continual pro- 
portionals are given, find the amount of the first payment ; then 
by the rule for finding the sum of a series in continual propor- 
tionals, when the extremes of that series are given, find the 
amount due in tlie preceding question, which is $1955,684+. 

J J. What is the present worth of the lease of a house for 3 
yeara, the rent being £54, 17«. a year, atvd the ground rent be- 
/jj^ 7 guineas a /ear, the rent payable hal^ye^xVy ^WQ>wv\.\iv 
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ing allowed at 10 per cent, compound interest 1 — 7 guineasz= 
£7, 78,, which taken from .£54, 175. leaves ^^47,5 clear, 5 of * 
whichz=.£23,75, and 3 years donbled=6 years, and i of 10 per 
cent.±=5 per cent., and the amount of £1 annuity for 6 years is 
^6,801913, and amount of £1 for t he same time and rate, is 
^1^340096. Then 6^^01913X23,75-7-1,340096=^ 120^ 10s. 
lUd. Ans. 

12. Suppose I would add 5 years to a running lease of 15 
years, the rent being $186,375 ; What ought I to pay down for 
the favor, discount being allowed at 5 per cent, compound inter- 
est ? — Amount of #1 annuity for 5 years at 5 per cent, is 
$5,525631, and the amount of $1 for 20 years at 5 per cent, is 

$2.653298. Then 5.52563 1 Xl86,376-^2,653298zz:S388,l 35+ 
Ans. 

13. For how long may an annuity of ,£60 per annum be pur- 
chased for .£207,906336762, at 6 per cent, compound interest ? 

60Z.+£a07,906336762—207,906336762X 1,06=47.525619795 
zirD ivisor. T h en 47 , 525 6 19795)60,000 000000( 1 ,26247696, 
and l,26247696^1,06^1,06-7-l,06-r-T^6=0, shows 4 divis- 
ions by 1,06, hence 4 years. Ans. 

14. What is the present worth of 60/. payable yearly, for 4 
years ; but not to commence till two years hence at 6 per cent. ? 
Present worth of the^time in being and reversion, (6 years, )= 
4,91732. Again by the Table, Pres. worth of the time in being, 
(2 years,)=:l, 83339. Then 4,91732— 1,83339=3,08393, antf 
3,08393X60/.=^185,0358+. Ans. 

15. A person dying, left a piece of land, on 2^ lease, for $250 
a year, which, for the first 4 years, he bequeathed to the poor 
of the parish where he lived ; and for the next 6 yeais it was to 
belong to the poor of the parish wher^ he was born ; and then 
it was to go into the possession of his niece. Now this young 
woman, having money, and being desirous to come into the im- 
mediate possession of her uncle's property, enters into a com- 
promise with the parishes, on a discount of 6 per cent. What 
did it cost her ?— By the Table, the present worth of $1 annuity, 
for 4+6 yrs.=7,36008. Then $250 X 7,36008=$1840,02 cts. 
Ans. 

16. A has a term of 6 years in an estate of 60/. per annum, B 
has a term of 14 years in the same estate, in reversion, after the 
6 years are expired ; and C has a further term of 16 years, after 
the expiration of 20 years. I demand the present value of the 
several terms, at 6 per cent, compound interest ? Pres. value of 
IL foryrs. 6+ 14-fT6 = 1 4,6 1 722 X 60/. =877/. 05. 7|(/. 

Of 11. for yrs. 6+14=ll,4G99^X " =^^%\.'^^A^\^ 

Of 11. foryrs, 6 4,9na^X ^'i.^^l-^* "^a^* 

jEqual to the present -value K? a ^e^'Kv. 
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Then 688.3.101— 295.0.9^ =^393/. 3s. i4d.z=pres. value of B's. 
And 877.0.71— 688.3.101=188/. 165. 9d.= " " ofG's. 

17. For a lease of certain profits for 7 years, A offers to^ay 
300/. gratuity, and 300/. per annum ; B offers 800/. gratiiity, and 
250/. per annum; C 1300/. gratuity, and 200/. per a^nu^L; aiid 
D bids 2500/. without any yearly rent. Which is the best offer, 
computing interest at 6 per cent, compound interest ?— By the 
Table, Pres. worth of 300/. for 7 yrs at 6 per cent, plus 300/.= 

.£1974,714— A's 6ffer. 
And by the Table, pres. worth of 250/. per annum, for 7 yrs. 

plus 800/.=c£2195,595=B's offer. 
And by the Table, pres. worth of 200/. per annum, for 7 yra. 

plus 1300/.=.£2416,476=C's offer. 
And de2500=D's offer. The preceding shows that D's offer is 
best. 

18. What annuity, to be entered upon 2 years hence, and then 
to continue 4 years, maybe purchased for d6l85,035876, at 6 per 
cent. ? 

185,036Xl,26247Xl,26247Xf,06=T , 
Thus, - 1,2624 7-1 ^"^^ 

19. What is the value of a rent of 60/. per annum, to com- 
mence 2 years hence, allowing the purchaser 6 per cent. ?— 

Thug, ,06)60,00) 1000/.=its present worth. Then l,j06Xl,,O6 
= 1,1236)10000000(889/. 195.' lid. present worth required. Ans. 
• And if the Contra, of the preceding question is required. Thus, 
price of the reversion 889,9966X Mef X,06=60/. Ans. 

20. Which is the most advantageous, a term of 15 years in an 
estate of 100/. yearly, or the reversion of said estate forever af- 
ter the said 15 years, computing interest at 5 per cent, per an- 
num, compound interest ?— Present worth of 1/. ann. for 15 yrs. 
=10,379658,Xl00/.=;fil037,9658=pres. worth of 100/./orl5 
years ; and l()0/.-r-,05=2000/. value of the estate. Amount of 
1/. for 15 years at 5 percent, is ^£2,078928, and 2000-^2,078928 
=d8962,0342=present worth of the estate in reversion, then 
dB1037,9658— ^6962,0342=^675,9316 that the present worth of 
the rent is worth, more, than the present worth of the \fliole estate. 

Note.— The preceding examples illustrate several principles. 
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IMPOfiTANT PROBLEMS. 

I. To find any number of mean proportionals between two 
given numbers. 

Rule.— Divide the greater number by the lesd, and the quo- 
tient MviH be that power of the ratio which is denoted by tht 
number of means phis 1, and the corresponding root of this 
quotient will be the ratio. Then the product of the ratio and 
the less number will be one of the means ; the product of fliis 
mean and the ratio will be another mean ; and so on till the re- 
quired means are found. 

EXAMPLES. 

1. What is the mean proportional between 24 and 9<J?— 
5 «6-7-24=:4, and V4=2=ratio ; then 24X2=48. Ans. 

2. What are the two mean proportionals bet"ween 6 and 7S0 ? 
750-i-6=:125, and ^Vl25=:5; Then 6X5=30=least mean, 
and 30 X 5== 1 50=greates t. 

3. Find three mean proportionals between 5 and 1280. — 
1280-^5=256, and V256zi=4. Then 5X4=:20=lea)3t, and 
20X4=80=:next, and 80x4=320=last. 

II. To .find the denominator to the remainder that sometimes 
occurs when finding the square or cube root of a given number. 

Rule. — Double the root is the Den. to a Rem. in square root, 
Md triple the. square of the root plus tiriple the root is the Den. 
to a Remainder in finding the cube root of a given number. 

EXAMPLES. 

1. In finding the square root of a certain number, the root is 
12 and the remainder 15. What fraction belongs to the root? — 
Thus, 12X2=24=Den. to 15, hence Ans. 

2. In finding the cube root of a certain number, the root is 12 
and the remainder 15. What fraction belongs to said root?— 
12f x3+12X3=468=iDen. ; or 12 X 12 X 3+r2X3 = 468, 
then 

III. — The sum of any two numbers, and their product being 
given to find each number. 

Rule. — From the square of their sum, subtract four times 
their product, and extract the square root of the remainder, which 
will be the difi*erence of the two numbers. You will then have 
their sum and difference to find the numbers by Prob. I. See 
Problems. ^ 
examples. 

1. Bought a certain quantity of cloth fot ^SI^Ol^^'iccA 
number of cents which it cost per yard, vr^ ^^^«k^S.\a ^^"c»Ks5cj«t 
5 
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of yards bought, the sum would be 480. How many ysa*ds did 
I buy, and at whatt pri ce pe r yard ?— ^^l--573,75><4=900, 
and 'V900=:30i=:Diff.; 480^^0-^2=225 cents per yard, and 
480^25=255 yds. 

i. If I lay out a lot of land in an oblong form*, containing 7 . 
acres, 1 rood, and 10 rods, and taking just 142 rods of wall to . 
enclose it. How many rpds long, and how many- wide is 
said tot?— 7 acres, I rood, and 10 xods=H70 rpds, and .142 
rods is twice its length and width, then 142-^-2=71, and 74 X 
71=5041=square of the' sum, then- rods 1170X4=4680=4 
times the product, and 5041—4680=361 , and V361= lj9=Difil , 

of the numbers, then 71—19-7-2=26 rods wide, and 71— 26= 
45 rods long. 

IV. The difference of two numbers, and their product, given 
to find the numbers. 

Rule— Square the difference of the two numbers j then add 
one fourth of the square to the product, and twice the square 
root of this sum is' the sum of the two numbers. You will tlien 
have their sum and difference to find the numbers by Prob. 1. 
See Problems. 

EXAHPLE. 

A man had a field in the form of a parallelogram, the lengt l 
of which Was 40 rods more than the breadth, and the area 3825 
rods. Required the length and breadth. — IOX40±=1600, and 
1600-^4=400, which plus 3825=4225, and V4225z z:65, and 
65X2=130=the sum of the numbers, then 130—40-^2=45 
rods in breadth and 130—45=85 rods in length. 

V. The sum of two numbers, and the sum of their cubei 
given to firid the numbers. 

Rule. — From the cube of the sum, subtract the sum of the 
eubes, and divide the remainder by three times the sum of the 
numbers, and the quotient will be the product of the two num- ' 
benr. Then, having the sum and product given, the numbers 
may be found by Prob. III. See Important Problems. 

EXAMPLE. 

A farmer sold two cubical stacks of hay. A side of the great- 
er stack, added to a side of the less, was 20 feet, and both stacki 
contain 2240 cubic feet. Required the length of a side of each. 
20X20X20=8000=cube of the sum , and 80 0— 224 0~-20x3 
=96= product of the numb ers, then 20X20 — 96X4= 16,' and 
Vl6=4=Diff. then 20-^4-^2=8 ft. side of the smaller sUck, 
*ad 20-^8=12 ft. side of the larger stack. 
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yj. The sum. aod difference of the squares of two numberp 
gjjiren, to 4nd these numbers. 

Rule.— From the sum 'take the difference, and. h^frtjaq rsr 
mainder is the square of the less, which, taken from the sum of 
the squares, will give the square of the greater, the square 
foot of each of which is each numberl 

EXAMPLE. . , ^ 

A and B have between them a number of apples, which arie 
to be so divided, that the sum of their squares may be 208, and 
the Idifference of their squares .80. If A has'the most, how ma- 
ny -iias #ac h ?— 2 e8--80~2-r64, and ^-v/64=8=B*s number ; 

then V208— 64= i2z=A;s number. , , . 

VII. The sum of two numbers, and the sum of their square* 
given to find those numbers. 

Rule.— From the square 6f their sum take the sum of their 
j^quares ; . then from the sum of their squares take this remainder, 
and tjtie square root of the difference will be th€ difference rf th« 
two nungibers. You will then proceed by Prob. I. See PROBtEMB. 

example. 

A ind.B hare each a square lot, of which A's is the larger. 
The length of one side of A's plus the length of one side of 
B's, IS 110 rods, and the qiimtiity of land contained in bptji, i» 
6100 rods . Required the length of a side of each, and the ar^a, 
110X1 10— 61 00=6 000, and 6100-^000=100, and ^100= 
10i=Diff. ; no— 10-f-2=50=sideof B's ; and 110— 50=00= 
aide of A's. Then 50 X 50=2500 rods=area of B's, and 60X 
60=3600, or 6100—2500=3600 rods=area of A's. 

VIII. The difference of two numbers, and the sum of their 
squares given, to find those numbers. 

Rule. — From the sum of their squares take the square of their 
difference. To the sum of their squares add the remainder, and 
the square root of this sum will be the sum of the required num* 
bers ; then with the sum and difference proceed by Prob. I. See 
Problems. ' 

EXAMPLE. 

A and B have a number of guineas, and A is to ha^^e 50 more 
than B, and the sum of the squares of their respective shares i« 
to be 12500. What number is each to have ? — 12500 — 50X50 ' 
= 10000, and Vi ^SOO-f- 1 0000= 1 50=sum of their shares. 
Then 150— 50=100=:A's;. and 150— 100=50=B's. 

IX. The sum of the squares of two numbers, and the square 
of their half sum given, to find those n^\ubeta. ^ . 

Rule.— From the sum of the squitea X^^ls %Qji»s^ 
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the half sum, and double the square root of half the remainder 
will the difference, #ind the square root of the sum of the 
squares will be the sum of the numbers. Then with the sum 
a^d difference {Proceed as before directed. 

EXAMPLE. 

The sum of the squares of two numbers is 3161, and. the 
square of their half sum is 1560,25. Required those numbers.^ 
3161—1560,25x2=40,5, and V40,5-J-2 X 2=9=Pi<f . of the 
two n umbers . T hen ,Vl 560,25= 39, 5, and 39,5 X2=79=sum;. 
th^n 79— 9-^2=35=less number, and 79 — 36:;;=44=:^reater. 

X. To .find the true weight of any commodity whe§ weighed 
in each scale of a balance the beam of which is unequally divided. 
^ Rule.— The square root of the product of the different weight! 
is the true weight. 

EXAMPLES. 

1. Suppose the weight of a bar of silver, in one scale, to be 
to oz.f and in the other scale 12 oz. Required the true weight 
of that body; — Thus, Vl2X 10:^10^954 ounces. Ans. 

2. A cheese in one scale weighed 76 lbs., in the other 56 lbs. 
What was its true weight ?—*V76X 56=65 lbs. aJid 31 re- 
mainder, then 65X 2=130=:Den. hence 65^iy lbs. Ans. 

XI. To find the force, velocity, weight, or capacity of the 
other of two bodies, when two properties of one, and one prop- 
erty of the other is given. 

Rule.— Proceed by Proportion. 

Note.— The effects of degrees of light, heat, attraction, and 
capacities of water pipes are m proportion to their squares ; and 
the gravity of bodies, from the earth's centre, decrease as" the 
square of their distances, in semi-diameters of the earth ; and 
the capacity of solids are in proportion to the cubes of their 
properties. 

EXAMPLES. 

1. Suppose the battering ram of Vespasian weighed 60000 
lbs ; that it was moved at the rate of 24 feet in a second, and 
that this was sufficient to demolish the walls of Jerusalem. 
With what velocity must a cannon ball which weighs 42 lbs. be 
moved, to do the same execution ?— Thus, if 60000 : 24 : : 42 : 
34285^ feet in a second. Ans. 

2. A body weighing 30 lbs. is impelled by such a force as to 
send it 20 rods in a second. With what velocity would a body 
weighing 12 lbs. move, if it were impelled by the same force ! 
—Thus, if 12 : 20 : : 30 : 50 rods. Ans. 

S, Admit 10 hhds. of water are discharged through a leade 
J9jpe of 2s inches- diameter, in a certain \me ^ W\. mxiftX. 
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the diameter of another pipe, that shall discharge four times ai 
much in the same time ? — .4=given proportion, 25=2,5 ; then 
2,5X2,5=6,25=^square 5 and 6,25X4=:25, and V25=5 inc. 
dianieter. Ans. 

4. - If th^ diameter of a circle be 12 in. what is the diameter 
of one ias large ?— Thus 12X12=144, and 144-t-4=36, and 
*\/36=6 inches. Ans. 

5. If the earth's mean distance from the sun be 95 millions of 
miles, at what distance from him. must another body be placed, 
that it may receive a degreie of light and heat double to that of 
the earth ? Thu«, V 950000aoi =67 175144-f- ms. Ans. 

2 

6. A mirror of 47 inches in diameter, and 38 inches- in focal 
distance, will .condense the solar rays to 17,257 times a degree 
of heat ; and the power of these glasses for burning are as the 
area of thb lens directly is to the square of the focus distanc? 
inversely. Hence the following : 

If a mirror that has 47 inch diameter, and 38 inch focus, con- 
dense the solar rays to 17,257 times a degree of heat, and melts 
copper ore in 8 seconds^ how many times a degree of heat, and 
in wh^t time could copper ore *be melted by a mirror that hag 
36 inch diameter and 80 inch focus ? 

First, 47X47XU-rl4 : 3'8X3F: : 17,257. . . o^oj_,:^,« a«« 
36X36X11^14:80X80 • 44,873+times. Ans. 

Then, if 17,257 : 8 : : 44,873 : 3,07+ sec. Ans. - 

7. A' s magnet is 3 ft. and B's 6 ft. from a bed of attracting 
Substance. What power of attraction does each magnet realize? 

— Say (inversely,), as 6X6 : 1 : : 3X3 : 4, hence A's magnet is 
attracted four fold the most 

8. If a body weighs 400 lbs. at 2000 miles above the earth's 
Burface, what would it weigh at the surface, if the earth's semi- 
diameter is 4000 miles ? — From the centre to the given height^ 
is I5 semi diameter, then 1 ,5 X M X 400=900 lbs. Ans. 

9. If the reverse of the preceding is required, Thus, 9OO-7- 
r;^f;5=400 lbs. Ans. 

10. A certain body on the surface of the earth, weighs 180 
.lbs ; Ho w high mu st it be carried to weigh but 20 lbs. ? 

Thus, '*Vl86-^-20z=:3. Ans. 3 semi-diameters, which is 8000 
miles above its surface. 

12. How high must a ball be raised to lose half its weight?-^ 
As 1 : 4000 X 4000 : : 2 : 32000000, and V32000000= 5656,85, 
which less 4000zz: 1656,85 ms. Ans. 

13. If the attraction of the moon raise a tide on the earth five 
feet high, and the attraction of one of iVvoa^ Vio^v^^ \a ^'^^-^ % 
surface is directly as its quantity of laaXX^t^ ^sv^ 
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diameter ; WhaJ; will be the height of a tide, raised by the earth 
upon the moon's surface, .under similar cireiimstaiices ? — ^Ai 

2182fx494:5::800Qfx400: 199,3; then as 2182 : 199,3?: 8060 
: 54,8 feet. Ans. 

14. I. If the diameters of two globes be eqiwil, and their den- 
sities different, the weight of a body on their surfaces will be as 
tlieir densities. 

II. If their densities be equal, and their diameters different, 
the weight of a body will be as | of their circumferences. 

Ill* If their diameters and densities be both different, th« 
weight will be as § of their semi-diameters multiplied by their 
densities. 

If a stone weigh 100 lbs. at the surface of the earth, what 
willlt weigh at the surfaces of the sun and the several planetai, 
if their densities and diameters are as in the following Table. 

Sun. Jupiter. Saturn. Earth. Moon. 
Their'Densities,^ 100 94,5 67 .400 494, 

Diam. in miles, 776970 135079 98566 6875 1869,35 
Semi-diameter, 388485 67539,5 49283 3437,5 934,67 
f Semi-diam. 258990 44693 32855,33 2295 623»11 
rp, ( 258990X 100:2821,241b. atthe sun. ) 

i2295>^400-100- < 44693X94,5:460 lb. at Jupiter., ( ^ 
W22U&X400.1UO.. ^ 32855,33X67:239,8 lb; at Saturn. ( ? 

K 623,11X494:33,0 lb at the moon. ) * 

15. There are two planets of equal density ; the diameter of 
the less is to that of the larger as 2 to 9. What is the ratio of 
their solidities ?— 2X2X2=8; 9X9X9=729, hence, ^f^ ; or, 
as 8 to 729. Ans. 

16. If a globe 6 inches in diameter weighs 25 lbs. What is 
the weight erf another of the like metal whose diameter is 3 in. ? 

6X6X6=216 the cube of the given diameter; 3X3X3=27 
the cube of the required diameter. As 216: 25 : : 27 : 3,12-j- 
Ibs. Ans. 

17. If a cube of silver, whose side is 2 inches, be worth^2<^. 
What should the side of a cube of like silver be, whose value 
would be 8 times as much? — 2X2X2=8, and 8X8=64, TheOi 
%/64=4 inches. Ans. 

18. A cooper having a cask 40 inches long and 32 inches at . 
the bung diameter, is ordered to make another cask of the same 
shape, but which shall hold just twice as much. What will be 
the bung diameter and length of the new cask ? — 40X40X40X 
2=128000 ; then Vl28000=50,3+^inc. length. Ans. 32X32 . 
X82X2=65536; and ^^5536=40,3+ inc. bung, diam, Ajqs^ 

19. If the diameter of the sun is 113 times of that pf the 
aarth^ how many gjobea like the earth are equal in sii^q.to thjs.f^^nj 
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Z&, there is a box thut is 4 feet wide, 4 feet high, and 4 feet 
long. What is the side of another box that shall contain i of 
the quantity ?-^4X 4 >04-i-8=Sr and ^VS=2 feet. Ans. 

21. If a cable VZ inches about; require an anchor of 18 cwt, 
of what weight must an anchor be for a 15 inch cable ?— A* 
12X 12X 12 : 18 cwt. : : 15X 15X15 : 35, 15625 cwt. 

If the reverse is askcd^ thus^ 35,156216 : ISj : : 18: 1728i artd 
Vl728z=12in. Ans. 

22. If a ship of 500 tons has 89 feet keel, 36 feet beam, and 
is 16 feet deep in the hold. What are the dimensions of a ship 
of 200 tons, of the same mould and shape ?—^pz=704O6^= 
cubed keel, then if500:704969 : : 200: 28 1987,6 and V28 1987. 6 
=65,^7 feet=required keel. As 8ft : 65,57 ^ : 36 : 26i ft. beam 
nearly. As 89 : 65,57 : : 16 : 11,7 ft. depth of the hold. 

XII. The velocity (^of a faI/LIno body^ given, to find th« 
space fallen through. 

Rule. — ^Divide the velocity by 8, and the square of the quo- 
tient will be the distance fallen through to acquire that velocity. 

EXAMPLE. 

If the velocity of a cannon ball is i of a mile per sec. From 
what height must a body fall to acquire the same velocity ? — J 
of a mile=660 ft., and 660—8=82,5, and 82,5 X 82,5= 6806f 
ftzzzlfy^ mile. Ans. 

XIII. The time given, to find the space fallen through. 
Rule. — Multiply the time by 4, and the square of the product 

will be. the space fallen through in the given time. 

EXAMPLES. 

1. What is the difference between the depth of two wells, in- 
to each of which should a stone be dropped at the same instant, 
one would reach the bottom in 5 seconds, and the other in 3 ?~ 
6X4=20,and 20X20=400; then 3X4=12, and 12X12=144; 
then 400—144=256 feet. Ans. 

2. A ball was seen to fall half the way from the lop of a tow* 
er iivthe last second of time. How long was it in descending, 
and what was its height before its descent ? — The ^\^l=l, and 
V2=l,4142; and 1,4142— 1=,4142 ; then as , 4142; 1,4 142 
: : 1 : 3,414+ seconds=time of its descent, then 3^14X4i*= 
186,424+ feet. Ans. 

Note.— Falling bodies fall 1 6 feet the first second, and increast 
fourfold in velocity every second ; and ascending bodies are rt- 
tarded in. the same ratio that descending bodies are accelleiated ; 
thereforeyfif a ball, discharged from a gun, returned to the earth 
ill 12 jgeconda^ Hbw high did it ascend Wl^\v\i'a^>iafe\i^\ai^'^ 
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half of the time, or 6 seconds, in its ascent, hence, 6X^=S4, 
and 24X24=576 feet. Ans. 

XIV. The velocity per second given, to find the time. 
Rule. — Divide the given velocity by 8, and $ of the quotient 

if the time. 

How long must a bullet he falling to acquire the velocity of 
16a feet per second? — Thus, 160-7-8=20, and 20-r-4=5 sec- 
onds. AAs. 

NoTE.'^In finding the space, velocity, time, or force, that de- 
scending or ascending bodies are accelerated or retarded, feet, 
seconds, and pounds are the denominations used and obtained. 

XV. Given, the space fallen through, to find the time it has 
been falling. 

Rule. — Divide the square root of the space fallen through by 
4, and the quotient will be the time in which it was falling. 

EXAMPLE. 

In what tinie will a musket ball, dropped from the top of a 
steeple 484 feet high, come to the ground ?—*\/484=22, and 
^2~4=5J seconds. Ans. 

XVI. To find the velocity per second, with which a heavy 
body will \d2gii\ to descend, at any distance from the earth's sur- 
face. 

Rule, — As the square of the earth's semi-diameter is to 16 
feet, so is the square of any other distance from the earth's cen- 
tre, inversely, to the velocity with which it begins to descend 
psr second. 

EXAMPLE. 

With what velocity per second will a ball begin to descend, if 
raised 3000 miles above the earth's surface ? — As 4000X 4000 r 
16 : : 4000-f 3000X4000+3000 : 5,22449 feet. Ans. And if the 
height is required, and the velocity given, thus, as 16 : 4000X 
4000 : : 5,22449 : 49000000, and^ V^OOOOOOO— 4000=3000 
milea. Ans. 

XVII. To find the mean velocity of a falling body. 

RuLK^ — ^Divide the space fallen through by the number of sec- 
onds it was~ falling, and the quotient is the mean velocity. 

EXAMPLE. 

A balj, dropped from the top of a steeple 484 feet high will 
reach the 6artli in^h seconds. Re(juired its in ean velocity . 
484-7-5,5=88 ft. per second. Ans. 
JPVIIL To Bnd the velocity per second that a falling body 
J/as acquired at the ^nd of any given pexlod oi ^ta^. 
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Rule.— Multiply the perpendicular sjiace fallen through hjr 
64, and the square root of the product is the velocity. 

NoTK.— If a question requires the reverse of the problem, 
reverse the ^;ule. 

EXAMPLE. 

There is a flume, one end of which is 2i feet higher than the 
other. What would be the velocity of a stream of water through 
it per second?— 2,6 X64z= 160, and Vl60=12,a49 feet. Ans. 

Required the reverse. "12^649 X 12,649-^-64=2^ feet. Ans. 

XIX. The weight of a body, and the space fallen through, 
given, to find the force with which it will strike. 

Rule.— Find the velocity by Prob. XVIII, arid multiply it by 
the weight, the product is the force required in lbs. But if the 
weight, and striking force, is given, to find the space fallen through; 

Rule. — Divide the force by the weight, the quotient is the 
velocity. Then divide the square of the velocity by 64, and the 
quotient is the space fallen through, in feet, 

EXAMPLES. 

1. If the rammer used in driving the piles of Charlestown 
Bridge, weighed 2i tons, and fell through a space of 10 feet, 
with what force did it strike the pile ?—2i tons=4500 lbs. 
VlOX 64=25,3= velocity, and 85,3X4500=113850 lbs. mo- 
mentum. Ans. The reverse; 113850~4500=?5,3, and 
25,3X25,3-7-64=10 feet. Ans. 

Note.— To find the force that a fluid, moving with a given 
velocity, strikes upon a fixed obstacle : By Prob./XVIII, find 
the fall that will produce the given velocity ; multiply said fall 
by 62,5 lbs. avoirdupois, for cleaa river water, by 63 lbs. for 
dirty water, and by 64 for sea water. Therefore, What is the 
pressure against an obstj^cle 15 feet wide and 4 feet high, by a 
stream of clear water moving against it afthe rate of 5 feet per 
second ?— 5X5-^-64= J|=,39 of a foot fall, then 62,5X,39z= 
24,375 lbs. against a square foot; then 15X4X24,375=1462,5 

lbs. velocity ; then 1462,5 X 5=motion=73 12,5 lbs. Ans. 

2. A miller has a head of water 4 feet above the sluice ; • How 
high must the water be raised above the opening, so that half as 
much again water may be discharged from the sluice in the same 
time ? — ?v'4=2, and half as much again as^2, is 2-|-l=3, then 
3X3=9 feet. Ans, 

XX. To find the quantity of pressure against the sluice or 
bank, which pens a body of water. 

Rule. — Multiply the area of the sluice, under water, by the 
depth of the centre of gravity, (wKvcl^va eo^^V \a \vj1^ ^J^ks;^ 
of water,) in feet, and t\\al ^wi^xjuiV ^^ra:\\v ^*i\Vst ^^-s^^ 
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64,4 for sea water, and the product is the nuqaber of pounds jro- 
quired. 

EXAMPLE. 

If the length of a sluice be 30 feet, and the depth of the water 
4 feet, What is the pressure against the side of the sluice ?— 
30X 4=120 feet, the area of the side, and 120X2 (the depth of 
the centre of gravity,) gives 240 cubic feet, and 240X62,5= 
15000 lbs. Ans. 

XXI. To find the perpendicular pressure of fluids on the 
bottom of vessels. 

Rule.— Multiply the area of the bottom by the altitude of the 
fluid, and that product by its specific gravity, gives the pressure 
required. 

EXAMPLlfi., 

Suppose a vessel 3 feet wide, 5 feet long, and 4 feet high ; 
What is the pressure on the bottom, it being filled with water to 
the brim? — 3X5=15 square feet, the area of the bottom, and 
15X4=60 cubic feet, and ^OX 62,5=3750 lbs.= l ton, 13 cwt 
I qr, 26 lbs. Ans. 

XXII. To find the length of a pendulum, that will swing 
any given time. 

Ri/LE. — Multiply the square of the seconds in any given tiittif 
by 39,2, and the product is the length required, in inches. 

EXAMPLE. 

Required- the lengths of several pendulums, which will res- 
pectively swing i seconds, 5 seconds, seconds, minutes, and 
hours? — ,25X»25X39,2=2,45 inches for sec ; ,5X,5X39,2 
=9,8 in. for d sec. ; 1X1X39,2=39,2 in for sec. ; 60X 60>^ 
39,2=141120 in.=11760 feet=2 miles and 1200 feet for min- 
utes; and 1 hour=3600 sec, then 8600X3600X39,2= the 
inches in 8018 itiilies and 96 feet for hours. 

XXIII. To find the time which a pendulum of any given 
length will swing. 

Rule.— -Divide the given length by 39,2, and the quotient will 
be the square of the time in seconds. 

EXAMPLE. 

How: pften will a pendulum of 9,8 inches vibrate in a second? 
Thus, 9,8-7-39,2=,25, and V,25=,5 of a second ; i. e. it vi- 
brates half seconds. Ans. 

XXIV. To find the depth of a well by dropping a stone into 
it, also the time of the stone's descent and of the sound's ascent. 

Rule, — 1. Take a line of any length, and by the last Prob. 
^yjd the time from the dropping of the atone \xiv\.\\ ^ou \x 
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Strike the bottom. 2. Multiply 73088 by the number of seconds 
till you hear the stone strike the bottom. 3. To this product 
add ld04164, and from the square root of the sum take 1142. 
4. iHvide the square of the remainder by 64, and the quotient 
wilt be the depthr of the well in feet. 5. Divide the depth by 
1142, and the quotient will be the time of the sound's ascent, 
which, being taken from the whole timei will leave the time of 
the stone's descent in seconds. 

. ' EXAMPLE. 

Suppose I drop a stone into a well, and a string with a plum- 
met, which measured -to the middle of a ball 25 inches, made 5 
vibrations before I heard the. stone strike the bottom ; Required 
the depth, time of the stone's descent, and of the sound's ascent? 
*\/25-r-39,2=,7985, and ,7985X5 =^ s econds to the hearing^of 
it strike; then V»73()88 X4+13041 64—1 142= 12 1 ,53, and 

12i7i3xT21^~64=z5^30,77 feet, the depth; and 230,77-^-1 142 
=,2 of a second, the time of the sound's ascent ; and 4^,2^3,8 
seconds, the time of the stone's descent. 

XXV. Given, the weight to be raised by a balloon, to find its 
diameter. 

Rule.— As the specific difference between common and in- 
flammable air, is to one cubic foot, so is any weight to be raised 
to the cubic feet contained in the ballotm. Divide the cubic feet 
by ,51336, and the cube root of the quotient will be the diameter 
required ; but to raise it, the diameter must be something great- 
er,' or the weight something less. 

exaSiple. 

I would construct a spherical balloon of sufficient capacity to 
ascend with 4 persons weighing one with another 160 lbs., and 
the balloon and a bag of sand weighing 60 lbs. Required the 
diameter of the balloon. By the Table of Specific Gravities, I 
find a cubic foot of common air weighs 1,25 oz., and a cubic 
foot of inflammable air ,12 oz. both avoirdupoij ; then 1,26 — ,12 
z=l,13 oz. difference. And 160X4+60=700 lbs.=:11200 oa.; 
then 1,13 : 1 : : 1 1200 : 991 1,5044 cubic feet. And ^/s/99ll,604i 
-^,5236=:26,65 feet, the required diameter. Ans. 

XXVI. Given, the diameter of a balloon, to find the weight it 
is capable of raising. 

Rule.— Multiply the cube of the diameter by ,5236, and the 
product will be the content in cubic feet. Then, as 1 cubic foot 
is to the specific diflference between common and inflammable 
air, so is the content of the balloon to the weight it will raise. 
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EXAMPLE. 

Thq diameter of a balloon is 26,65 feet. What weight is it 
capable of raising?— 26,65X26,65 X26,65X,5236=:9ftl 1,4+ 
cubic feet. And as 1 : 1,13 : : 9911,4+ : the ounces in 700 lbs., 
nearly. Ans. 

XXVII. To find the magnitude of any thing, when th« 
weight is known. 

Rule. — Divide the weight by the specific gravity in the Table, 
and the quotient will be the magnitude sought. 

example. 

What is the magnitude of several fragments of clear glass, 
whose weight is 13 oz. ? — 13-^-2600=3,005 of a cubic foot, and 
,005 X 1728=8,640 cubic inches. Ans. 

XXVIII. The bulk and weight of any body given, to fiiid its 
^ecific gravity, 

RuLR.— Divide the weight by the bulk, and the quotient is the 
specific gravity. 

example. 

Suppose a piece of marble contains 8 cubic feet, and weighs 
1353^ lbs., or 21656 ounces. What is its specific gravity ?— . 
21666-7-8X2707, the specific gravity as required by the Table. 

Note.— If the bulk of a hody be multiplied by its specific 
gravity, the product will be its absolute weight. What weight 
of lead will cover a house, the area of its roof being 6000 feet,' 
and the thickness of the lead of a foot? — eOOOXjiu^^ 
cubic feet, and its specific gravity 11 325 X50z= 566250 oz.== 
15 tons, 15 cwt. 3 qrs. 26 lbs. 10 oz. Ans. 

XXIX. Given, the power, the prop or fulcrum's place, and 
the length of. the lever, to find the weight that may be raised. 

RuLE.~As the distance between the body to be raised or bal- 
anced, and the fulcrum, or prop, is to the distance between the 
prop, or fulci'ura, and the point where the. power is applied, so 
is the power to the weight which it will balance. 

Note.— By a due consideration this rule may be varied to 
suit any question that ranks with this mechanical power. 

EXAMPLES. 

1. If a man, weighing 160 lbs., rest on the end of a lever 10 
feet long, What weight will he balance on the other end, sup- 
posing the prop one foot from the weight ?— The distance be- 
tween the weight and prop being 1 foot, the distance from tho 
prop to the power is 10—1=9 feet, hence" as 1:9: :^160 : 1440 
lbs. Ans. 

Note 1.— Reverse the work to find the powex l\va.t will raise 
Mffirea weight. Thus, as 9 : 1 : : 1440 : 160 ^onnw. Kxv%. 
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'NoT^ 2>^If to find the distanee between the prop and power 
that will balance a given weight. Thus, as 160 : 1440 : : 1 : 9 
feet. . Ans. 

Note 3. — ^If to find the distance between tl^e prop and weight 
to be balanced. Thus^ as 1440 : 160 : : 9 : 1 foot. Ans.. 

2^ In giving directions for making a chaise, the length of the 
shafts, between the axletree and back-band, being Tsetded at 9 
feet, a dispute arose whereabout on the shafts the centre of the 
body should be fixed. A sidvised to place it 30 inches, B 20 
inches before Ihe s^xletree. Now supposing the body of the 
chaise and its burthen are 420 lbs. What wiU the beast in both 
eases bear^ more than' his harness ? 

9 ft,=: 108 inches. Then, as 108 : 420 - ^ |q ! ^ And, 

XXX. Given, three parts of the wheel and axle, fo find the 
fourth. 

RxTi.E.-^As the diameter of the axle is to th6 diameter of the 
wheel, so is the power Applied to the wheel, to the weight sus- 
pended by the axle. 

Note.— By little consideration, this nile may be varied to 
suit any question that ranks with this mechanical power. 

EXAMPLE. 

A would makfi a windlass vin such ^ manner that one pound 
applied to ^e wheel, should be equal to ten pounds suspended 
froili the axle ; now, supposing the axle 6 inches in diameter, 
required the diameter of .the wheel ? 

Inversely, as 10 : 6 : : 1 : 60 inches. Ais. 

Note 1.-— If from the preceding 3 parts be taken, to vary 
the rule and to find the axle's dijimeter. 

Thus, inversely, as 1 : 60 : : 10 : 6 inches, Ans. 

Note 2.— Again 3 parts taken, ta find the power to be applied 
to the wheel. Inversely, as 6 : 10 : : 60 : 1 lb. Ans. 

Note 3.— If to find what weight at the axle will balance a 
given power. Inversely, as 60 : 1 : : 6 : 10 lbs. Ans. 

'XXXI. — ^The number of movable pulleys and the power given, 
to find what weight may bo raised. 

Rule. — As 1 is to twice ihe number of movable pulleys, so is 
the powei; to the weight. 

Note.— Reverse the rule to find the power. 

EXAMPLES. 

1. What weight would balance a power of 46 lbs. that is ap- 
plied to a cord that runs over 3 movable pulleys ? 
Thus, 1 : "8 X 2 : : 45 : 270 lb6. Ans. 
The reverse, thus, 270 : 3X2 '.^ ;4b\\ia, kcA. 
6 • 
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2. If a cord, which runs over 3 Movable ptilldys, be attached 
to an axle 4 inches in diameter, the li^heel of the axle being 38 
inches in diameter, and a power of 20 pounds be exerted at the 
eiricttmference of the wheel. What weight ^vould be raised under 
the pulleys ?— Thus, 4 : 38 : : 20X33<2 : 1440 lbs., Ans. / 

XXXII. The nature oY the Inclined Plane ia illustrated by 
following exampi^bs, each of which illustrates a distinct prinv 
ciple. r ' 

1. !^ certain incUAed plane is 16 feet in lengthy and 7 feet in 
perpendicular height. What weight might be drawai up this 
plane by a power, which, if exerted-on a cord over a single fixed 
pulley^ would raise ^ lbs. ? 

As the height 7 : 16 length : : 25^ power : 57^ lbs. weight. .Ane. 

2. The reverse is, as the length 16 ; 7 height ; : 57| weight : 25 
lbs. power. Ans. , 

3. If sto fivud the length of the plane, when the hei^tt and pow- 
er to be applied is give3Q, say, As the power 25 : 7 height : : 57^: : 
16 feet=:length. Ans. 

4* If to find the height, if the other three parts are given, thm 
57^:16::25:7f6et. Ans. . 

"*NoTi2. — The wedge is of the same nature as the inclined 
plane, calling the breadth of the head of the wedge the perpen- 
dicular height of the plane, and the length of its side the length 
of the plane, and the force acting agaitfst the head of the wedge, 
the povirer. . 

XXXIII. Tl^ mechanicai power of the screw has the fol- 
lowing 

Rule.— Find the circumference of the circle described by the 
end of the lever ; then, as that*, circumference is to the distance 
.between the spiral threads of the screw, so is the weight to be 
raised to the power that will raise it, abating the friction, which 
is at a medium, of ^ part of the effect of the machine. 

Note. — The following example is varied to s how the distinct 
principles of the preceding rule. 

EXAMPLE. 

There is a screw whose threads are an inch asunder, the 
lever by which it is turned 30 inches long, and the weight to be 
raised 2240 lbs. What power or force must be apj^lied to the 
end of the lever to raise the weight ?— The lever being the semi- 
diameter of the circle, the diameter is 60 inches. Then 3,1416 
X 60=: 188,496 inches, the circumference ; therefore, as 188,496 
: 1::2240: 11,88. Ans. 

1. If the requisite parts of the preceding example be taken to 
Und ihe weight to be raised, say, As 1 : 188,496 ; : 11,88 : 2240 
Ibg. Ans. 
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^. And if the distance between the threads be required, pro- 
ceed thus, Xs 2*^40 : 11,88 : : 188,4&6 : 1 inch, nearly. Ans. 

3. Ag^in, to find the length af the levei^, iY the requifiite parts 
are given ; as 11,88 : 2240 : : 1 : 188,6. Then, as 355 : 11^: : 
188,5 : 60, and 60-r2=i30 inches. Ans. 

NbTE. — 'Inches and pounds are the denominations used and 
obtained ih the calculation of mechanical power. 

X!XXI V. To geit a right line from an object in any direction^ 

)Rui<^E. — ^K€ep set up, fprward and' back of one as they pxo- 
ceed, §iny convenieiit number of stakes, in rang^ with.&e ia- 
struijient an4 with one another. 

. XXXV.- To find a right line between two objects^ (whether 
one of the objects can or cannot be seen from the other,) when- 
tiie-distanGB'bet4veenL them, is given. 

RifLE..— Proceed on a right line, for the- given distailcfe^ ftbiik 
one object toward 4he ' other, as nigh as the judgment difect9. 
Seek the other object, and .find h6w far you come out to the vight 
or left- of it, then say, As the given distance is to the di^nee 
that yon borne out to the right or left of the other object, so is 
any part of the given distance, to a distance that should be meas- 
ured from rfie taken right line and parullel to the ,distan(se that 
you come out to the Hght or left of the other object, at the end 
of which measured distance stick up a stake ; and thus, get as 
many stakes as desirable between the objects, Which range^ o6 
Stakes shows the right line betweenHhe two given objects. Off- 
take a bearing and proceed as before, ahd find the distance that 
you come out to the right or left of the otiier object, then find 
the eircumference to what twice the given distance is tlie diame- 
eter of and then say. As this circumfereniee is to 360 degrees, 
so is the distance that you- come out to the right or left of the 
other object, to the Degrees, that should be added to, or 
subtracted from, (according as the -case Tequirea,) tifie revenue of 
the taken beairing, to produce the- bearing that you will proceed 
by, from the other object to the object, you started at. 

XXXVI. To find the true beariiig of a direction^ when only 
local attraction partially prevents. 

RuLB.— Take the bearing and its reverse, and meadut^ the 
distance ; from each end of this distance take a bearing, its 
reverse, and distance, the ending of each of which musHAter- 
sect, so that the three bearings and dists^noes make a triangle ; 
apply the differences of the bearings and^ their reverse as is 
hereafter mentioned, to get the true hearings. 

XXXVII. To find the ti'ue bearing of a direction, when only 
local attraction prevents, by vibrating the needlfe ' of the instru- 
ntent, or drawing it down fast. 
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RtJtE.'^Get a righjk line between the' objeets ; obtain a irae 
bearing across this line ; measure a Hue the nighest way and. at 
right angles from this obtained bearing, to the right line between 
the objects ; and measure ^ line on the obtained bearing, begin- 
ning at the beginning of the other measured line, ^nd ending on 
the right liae between the two objectjs. Then with the obtained 
bearing and the two taken distances, draw iht following, viz. 
Firstj a meridian ; second, the obtained bearing ; third, the first 
measured line ;. fou rth, -the second 'mfeasured line ; fifth, a line of 
i^uffi<;ient length to connect the endings of the drawn dis- 
tances, which line, call the right line between the objects ; from 
a scale of Okords, take 60 Degrees with the dlvideis, and with 
one foot at the ending of the last drawn distance, describe an 
arch from the right line between the two dfbjects, akcroM the an^ 
gle that the'first <}rawn distance crosses, to the obtained hearing ; 
with the dividers measure this arch, lay it t)n the scale of^ Chor^ 
and you have the difference between the obtained and required 
bearings ; then apply this difference to the obtaised bearing as 
follows, viz. If the required bearing lies to the right of the ob-' 
tained one^ and the obtained beariiig is a N. E;, or a Si one^ 
Or if the required bearing lies to theHeft of the obtained one, 
and the obtained bearing is a N. W.,'or a S. E. on6, the differ- 
ence between the two bearings should be added to the obtained 
bearing to^give the required one. And if the required bearing 
reads 90^, omit the letter thiai; the natiu'e of the case requires ; hut 
if it reads more than 90^, take 90° from it, and change the name 
of the letter that the nature of the case requires to an opposite 
name, and you have the bearing required. But if the required 
bearing lies to the left of the obtained one, and the obtained 
bearing is.a N. E., or a S. one, or if the required bearing is 
a N, W., or a S. E. one,^he difference Jbetween the two bear- 
ings should be subtracted ftom the obtained bearing to give the 
required ope ; and if the bearing thus found reads 90°, or if the 
two bearings do not happen to be in the same quarter of the 
compass, omit and change the letter that the nature of the case 
requires. 

XXXYIIL To find the true bearings of a survey, when only 
local attraction partiall-y prevents. 

Ri&L^t.*— Take the bearings, their reverse, and the distances, 
and in noting^ them let Att. stand for attraction, B. for bearing, 
R. B. for reverse bearing, D. for distance, Diff. for difference be- 
tween the bearing and its refverse, and E. or W. at the right of 
the Diff. signify that the Att. is east, or west; and the Diff. 
shows how much the Att. is, and if the B. is greater than the 
J?. B, the Att is of the same name thai tV\e\)eai\xv^'a s^^iowdlftt- 
er is of, but if the B. is less than the R. TJ. kXX. \a ^iv 



posiie name 'r and in noting the bearings, their ^ " ^ W 
wrerse, and the distances, note the bearings first, J» * * ^ ' ^ 
afirfif 8. &e.' change it to an opposite natne, H (| (j f| f[ 
iiote their reverse at the right of the bearings, * j t t 
and if S. &c. change them to an opposite name, ,^ o, ® qq 
f to the right of iTie R. B. note the Diff., and to ^'S^^ 

the right of the Diff. note thj^ distances. Apply © o co o© 
that Diff. that immediately follows that B. that ^ <5 ^ «5 <5 
has the least, or no Att., to the next following t ^ t 
and as the rule for applying the Att. or DifF.'^- |j [] f{ ||' ^ 
tates ; and if the next DiC is of the same name ^ W ^ ^ 
that the first applied Diff. is of, their sum should ^. ^. 4. 
be applied to the next to be corrected B., but if | I I I I 
it is of an opposite name their difference ahould \. ^ • 
he applied, and the same is to be observed in * ^ ^ * W 
the application of the Alt. of any two bearings », »^ ^ - qq 5? 
observing to call their difference of the same n n m ji fi 
name that the greater Diff. is of^ minding, not to " t z 
apply the last noted Diff. to the first noted B. ^ ^ ^ ^ . 

Rule for applying the Diff., or Att. If the to gf § g S S w 
be corrected bearing is a N. W., or a Si E. one, g 
and the Att. of the former B., is a W. Att. it §S©o& 5 
should be added to the to be corrected B., bitt " ^ ^ T ^ 5 
subtracted if if is a N. E., or a S. W; B ; but if ^ ' " " ? * ' 
the Att. is an E. Att., it should be added to a to 11 W WJl || 
be corrected bearing, if it is a N. E., or a S. W. ^ 5^ ^ 

one, but subtracted, if it is a N. W., or a S. E, 
B. ■:i s r S 

fliF*The example here given is one of actual 
experiment, taken by the Author in .one of the j * r r & 
Western States. ' 

It is the Literati only that, can form the es- " - ^ " ^ 
timate that will do justice to the preceding || |MI II || 
new and truly important rule. ^ ^ *^ ^ 

S S oi Si 
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NoTK. I. — 'I'he preceding shows that the .E. Alt. is equ^l to 
the W. Att. , / 

Note 2, — The followii>g are the. pregediivg example's bearings, 
corrected. . . 

1. B. S. 54% 30' E. — D. 4 chains and 07 links; 
4i. B. N. 80«, 00' W.— D. 5 16 " 

3. B. N. 83% 00' W.-^D. 8 «^ *r . 38 « 
. 4. B. N. 56% 30' E. — D. 8 V' >' 01. " 
5. B. S. 45% 30' E. ~l). 4 V " 91 " . 
Note 3. — The Alt. of the first W4i3 first applied because 
the E. and W. Att. on tlic third B. was alike, hence why it 
reversed. 

NoTK 4.— Now the' Att. of the first B, is W. and the second 
B- is N. W., therefore the Att. is added to it ; ihs second Diff. 
being E. and less than the first, thcrefcie the Jleia, shouUlread 
W. and be added to the nex^t l3. becaut^e it is a N. W. B. ; and 
because the next Att. or D iff. is W., the Diff. between the first ' 
and second Diff. and tlie third Diff. is added to the iiflh B. it be- 
ing a S. E. B. . '. ' 

Note 8. — In prdof of the preceding ProbUm, I offer the fol- 
lowing: From the bearings of a^plot, let one draw a diagtara, 
just as the bearings dictate, and4f A.tt. intrudes on ihe bearing^?, 
the last drawn line deviates instead of.just closiin^ the diagrain. 
But if you have the reverse of these bearings, get the corrected 
bearings, and draw a diagram thereby, and if tiichearings their 
reverse, and the distances are correctly taken and proQeeded with, 
the last drawn line just closes the diagram. 

XXXIX. To survey a field from one station, at any place 
within the field, from which the several angles may be seen. 

Rule,— Take the bearings of the Angles, and mi?asure their 
distances from the Station ;'from these taken hearings and distan- 
ces, draw a diagram, which dividq into tr^a^<rlc^?, by drawing di- 
agonals ; the sum of the areas of these triangles is the area of 
the field ; and to find the area of a triangle is shown by the fol- 
lowing 

■ NoTE;i — ^From half the sum of the three sides subtract each 
side severally ; multiply these three remainders a»d the said half 
sum continually together ; then the square root of the last pro- 
duct will be the area of the triangle. 

XL., Crlven, the minutes of a Field, to draw a Map of it, and 
to find the ar6a by Canstruction. 

HtiLE.- — Draw a line to represent a Meridian, (i. e. aN. and S. 
line,) fxoin which laty off a Bearing or Course of the first side of 
the field, from a line of Chords ; and from a scale of equal parts 
measure the length of the side, and draw a line to represent it ; 
5/ tAe end of this line draw a line pataWeY \.o V\v^ m«t\^v^\i>c«L^, 
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andrjthen lay off the second side of the field as before taught; 
proceed in the same manner to draw parallel lines, and to lay off 
the several sides till the whole is protracted, divide this map into 
triangles by drawing diagonals, and the sum of the areas of these 
triangles is the area of the field* 

Note 1.*— In protracting a field, Itt the top of the paper be 
considered asi North, th'e bottom^ South, the right hand East, and 
the left hand West; lay the 'course to the right or left of the 
meridian line, according as it is E; or W., and from the upper 
or lo wet" part of the line, according as it is N. or S. 

Note 2.— In all protractions, if the end of the last distance 
falls exactly on the point from which you began, the Course also 
bjing right, the fiekl work and protraction are accurately per- 
' formed ; if not, an error must have been committed in one of 
them. In such cases, ftiake a second protraction ; if this agrees 
with the former, it is to be presumed the fault is in the field 
work ; a resurvey is necessary. 

XLI. To estimate the Distance of Objects on level ground, 
or at sea, having only the height given. 

Rule 1.— To the earth's diameter (viz. 42056462 ft.) add the 
height of the eye, and multiply the sum by that height, then the 
square root of the product; is the distance at which an object on 
the surface of the earth or water can be seen by an eye so eleva- 
ted. , . 

2. As objects are seen in a straight line, and that line, is a tan- 
gent to the cJarth's surface, therefore, to find the distance of two 
elevated objects, when the right line joining them touches the 
eSiTth's surface between those objects,, (for instance, the line from 
the eye of ^the observer to the distance found by the first part of 
the rule, and from thence to the obj.ect,) work for each object 
separately, and the sum of the square roots of the products is 
the distance of the two objects from each other. 

EXAMPLE. 

How far may a mountain be seen on level ground, or at sea, 
^ which is a. mile high, supposing the eye of the X)bservei elevated 
five feet above the surface ? 

V420564 62-f5X 5= - - . - . 2,746 miles. 
V42066462+5^80X 5280=89,253 " 

Ans. 91,999 " 
XLII. To estimate the. Height of Objects on level ground* 

or at sea, having, only the distancie given. 

Rule 1.— From tiie given distance, take the distance which 

the elevation of yout eye above the surface will give, found bj 

the last Problem. . ' 
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2. Divide the square of the remainder in feet by 42056462 /"^f 
and the quotient will be the height required. 

EXAMPLE. 

Being on my return from a foreign voyage, and finding by my 
reckaning I was about 5i leagues from Boston light house, it 
being in the dusk of evening, with my telescope I descried the 
lamp of the lighthouse in the^ horizon^ at Which time my eye 
was elevated 6 feet above tlie anrkxne of. the waten Now sup- 
posing my reckoning to be true. What is the height of the light- 
house above the water ? 

OPERATION. 

5i leagues=16,6 miles; then 1 6,5— V42056462-|-6 X6±: 
13,943 miles ; • and 13,943 milesz=:73619 feet, nearly, and 
73619X73619-^42056462== 129 feet, nearly. Ans, 



MISCELLANY. 

1. A man was hired 50 days on these, conditions : that for ev- 
ery day he worked he was to have 75 cts , and for every day he 
was idle he was to forfeit 25 cts. How many days did he work, 
and how many was he idle, if he received $27,50 at the end of 
the time?— Had he worked every day, his wages would have 
been $37,50, i. e. $10 more thajQ he received, but every day he 
was idle lessened his wages $,75-f-$,25=:$l ; consequently he 
was idle 10 days, hence 50 — 10=40 days^t work. 

2. A and B have the same income ; A saves i of his, but B» 
by spending $30 per annum more than A, at the end of 8 years 
finds himself $40 in debt ; What is their income, and what does 
each spend yearly ? — Now $40-i-8 yrs.=:$5 yesurly more than 
his income, and 5 of the $30 that B spends more than A, is the 
$5 jearly moTe than his income; hence $30— $5=$25±=J of 
cither's income, therefore $200 their income ; consequently, A 
spends $^175, and B $205 per an'nilm. 

3. There is a fish whose head is four feet long ; his tail is as 
long as his head and i the length of his body, and his body is as 
long as his head and tail. Whal is the length of the fish ?— Its 
head=i of it ; the length of the body is i the length of the 
fish, hence 32 feet. Ans. 

4. A man when he was married was 3 times as old as hia wife ; 
15 years after, he was but twice as old as* his wife. At what 
age^was each married ? — When they were married her age was 1 

^^ar to hia 3 ; 15 years being added to their ages, hers is 2 years 
io his 4; i. e. her stge was doubled, and Yiis w^s \ of it 
snd 15 yeaxB doubled bet age, she waa 15^ «ad \vft 4^, 
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5* 1 lady has two silver clips, and only one cover. The first 
^"P Weighs 12 oz. If the first cap be covered, il will weigh 
Jwce as much as the second ; but if the second clip be covered, 
'^^ will weigh three times as ijnich as the first. What is the 
^^ight of the cover, and of the secctnd cup ? — ^First cup oz. 
^2X3 tiokesrr: second cup and cover=:36 oz. ; then the 2 cups 
3iid coven=:48 oz. ; hence ^ o( 48. oz.znfirst cup and cover, and 
^ of 48 oz.z=ie oz=s^ond cup, then 48 — 16+12=20 oz.=: 
Recover. 

6^ A general disposing his army into a square, found he had 
2^1 over and above ; but increasing each side with one soldier, 
he wanted 44 to ifi 11 up the square Of how many men did his 
army consist ?~2ai4-44-f 1-^2=138 ; then, r38xT38— 44=r 
IdOOO me^i. Ans. 

^. A military officer drew up his soldiers in rank and file, 
having the nuniber in rank and file equal ; on being reinforced 
with tiiree times his first number of nien, he placed them all in 
th^ same form; and then the- numbe]^ in rank a<nd file was double 
what it was at first ; he was again reinforced with three times 
hi« second number of men, and after placing the whole in the 
same form as at first, his ^number in rank and file was 40 men 
each. How many men had he at first ? 

f X3+2=|,X34-f=¥» then 40X40X2-7-32=100. Ans. 

8. A fellow Said that when he counted his nuts two by two, 
three by three, four by four, five by five, and six by six, there 
was still an odd one ; but when he counted them seven by sev.en 
they came out even. How many had he ? 

Thus, 2X3X4X5X64^1=721. Ans.^ 

9. A gentleman making his addresses, in a lady's family, who 
had five daughters, was told that their father had made a will 
which imported that the first four of the girls' fortunes, were, 
together, to makei^50000 ; the last four JI^OOOO ; the three last, 
with the first, jeeOOOO ; the three first. With the last, ^656000; and 
the two first, with the two last, ^64000, which, if he would un- 
ravel, and make it appear what each was to have, as he appeared 
to have a partiality for Harriet,, her thi/<l daughter, he should be 
welcome to her. What was Miss Harriet's fortune ? 



A-fB+C4-D=500001 
b4-C+D+E=66000 
A-f C-f.D+E=60000 
A+B+C-fE =56000 
A+B+D-.E =64000 



Sum, 296000 



Then, 296000-i-4, the number of 
combinatioiis,::^74000, the sum of their 
fortunes; 

Then, A+B+C4-D+E=74000 
And A4-B4-D4-fi=64000 

An». Harriet's fortunes 10000 
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10. A said to B and C, give ine i of . 
your niQiiey and I shall have.^'lOO ; B said 

to A and C,.give itic -J of yours, ami I shall 
have 100 ; and C said to A and B^.give 
me 4 of yours, and I shall have ifelOO> , 
How much mone'y had each man? 

11. Tubes may be aiads -of gold^ wiii^hr 
\ng uot more than at ihja rate of ^^'^^^ of a 
grain per foot ; What would be the weight 
of such a tube, which would extend across 
the Atlantic, from Boston to, London, esti- 
mating the (Jistiance at 1000 leagues ? 

. First 1000leagues=:158400GO^feets and 
1 5840000 X iV23=^*'7TCFVgrains=;l lb., 
8 oz., 6 pwt., grains. Ans. 

12. If the mean distances of the planets 
from the Sun in English miles are as follows: • 
viz. Mercury, 36841468; Venus,6889H86;'4 
Earth, 95173000; Mars, 145014148; Ju-^ 
piter, 494990976 ; SaUirri, 9070561 30, and g 
the xMoon 240000 from the Earth, now as J 
a cannon hall, at lis first discharge, flies at o 
the rate of a mile in 8 seconds, and sound g 
at 1142 feet per second, at thig rate, how 
long would a bullet be in passing from the o 
earth to the Sun, and sound in moving from ^ 
the Sun to Saturn ? O 

95173000X8"=24 yrs., 52 ds., 7 h., 33 S 
min., 20 sec. for the passage of the ball ; and § 
907956130X5280-T ll42=:=133yrs.;41 d., « 
20 h. 55 m. 49^^ 8ec,=the sound's pas- 
sage. . 

13. Light passes from the Sun to the 
, Earth in about8 minute*. How long would 

it be in passing from the Sun to Herscheirs 
planet, sn pposing it to be 5000000000 miles? 
As 95173000 : 8 : : 5000000000 : 7h., Om., 
17s. 7 thirds. 

14. If the diameter of the Sun is 890000 , 
miles ; Mercury's diameter 3000 ; Venus' 
7924; the Earth's 7970; Mar»* 7338 ; Ju- 
piter'« 94000; Saturn's 78000, and the 
Moon*s' 2182 ; What is the comparative 

njagttiiudpfietween the Sun and the Earth, 
^ntJ the Earth and all the others ? 
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The Suri=;89000f-r7970f=?l 392499,52 times larger tiinn the 
Earth. . ' 

The Earth=;797of-4-300o|'=l 8,75 times larger tlmn. Mercury. 

The Earth=797i^'-^7924i*=l,0175 times larger than Venus. 

The Earth=:7970f~540D|^r^3,21 times larger th*a Mars. 

iTie Earth=7970f'^2182f==48,S2 times larger than the MoOn. 

iupiter=:9406of~7970/=1640,6iJ tim^es krger than the Earth. 

Satiirnz=:78000;^-^r97pf =937,36 times larger than the Earth. 
' 15. If Paris, In France; be in 2° 20' ea^t long, froiii Green- 

witsh* and riallowell in 69° 42.' west long, from Greenwich, 
when it is noon at Paris, what time of day is it at Hallowell ? — 

» L° : 4 m. : : 69° 42'+2° 20' : 4h. 48 sec. 8"', then 12 hours 
less 4 h. 48.S3C. 8"'=7 hours, 11 minutes, 52 seconds in the 
morning. Ans. 

Note.— To reduce time to longitude : Multiply the hours 
by 15 for degrees ; and divide the minutes and seconds res- 
pectively by 4 for m. and s. ; and if two places be in the 
same longitude, their difference of latitude is the distance between 
them. 

It. A man bought some lemons- at 2 cents each, and | as 
many at 3 cents each, and then sold them all at tlie rate of 5 cts. 
for 2, and thus gained 25 cents. How many lemons did he buy ? 
He l>ought 4 at 2 cents each, as often as he bought 3 at 3 cents 
eacii, therefore he gave 17 cents for every 7 lemons=i2f cents 
each, but sold them at 2 J cents each, then 2i—2^z=r^^ of a cent 
gained on 1 consequently ^-^X 25=350 lemons. Ans. 

17. The stock of a cotton manufactory is divided into 92 
shares, and owned equally by 8 persons, A, B, C, Sic, A sell's 
3 of his shares to a ninth person, who thus becomes a member 
of the company, and B sells 2 of his shares to the company, 
who pay for them from the common stock. After this, what 
proportion of the whole stock does A own ? — ^Each stockholder 
owns of the whole, and A reserved but of his, and 2 of 
B's shares being taken up by the compaiiy, hence only 30 shares 
in all, consequently A owns^J\J of the whole. 

18. The river Po is 1000 feet broad, and 10 feet deep, and it 
runs at the rate of 4 miles an hour ; in what time will it discharge 
a cubic mile of water, (reckoning 5000 feet to the mile) into the 
sea ? — lOOOXl OX 6000 X 4=200000000 cubic feet it runs in an 
hour, and 5000f= 125000000000 cubic feet in a mile ; then, if 
200000000 : 1 h. : : 126000000000 : 26 days, 1 hour. Ans. 

19. Th© specific gravity of a cvibic {oqCq^ V^^^fJ^^ 
ounccB avoirdupois ; and t\\e apeciS^c ^xviWj ^S. -a. ^O^^^sxsjk^ ^ -^^x 
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extending from the top of a barometer to the top of tlie atmo^^ 
phere, (the column of air and barometer of an equal, diameter,^ 
is equal to a body of quicksilver extending from the top of the 
barometer in it and dowliward inches ; If the^arometer stands 
at 3ft, what is the pressure of the atmosphere on a sq^uare foot ? 
and what on the surface of tfie earth, if it haa 62700000 square 
miles?— The height of the barometer is 2,6 feet ; hciidce, 
]ra600O^.X2,5=2125 lbs. Ans. Then 4014480600 aquare 
feet=l Square mile, consequently 40 1 4489600 X 62700000 X 
2125=-634880658080000000000 lbs. Ans. 

20. In measurifig a heighti'^t the drsi station, suppose the 
barometer to stand at 29, and the thermometer at 60 ; at the sec- 
ond station, the barometer at 28, and the thermometer at 40; 
What is the height of the i^econd station, or the distance be- 
tween the stations ? ^ 

RuL^,'for the preceding, or any other of the same •nature.— 
Multiply the mean height corresponding to the mean tempera- 
ture of the two barometers (found in the Table) by the tenths of 
an inch in the difference of the two barometers, and this product 
by 30 ; divide this last, product by the mean height of the two 
barometers, and the quotient will be the height required, with 
the error of a feet, only, if the height be less than a mile. 

.OPERATION. 

Ad4 ^2j^**|i^"=2j^-~2===^ mean height; 

Then, 29 — ^28=1=10 tenths of an inch. 

And add ^^^^ ®^fj^°~^^|-r-2=50= thermometers' mean height, 

against which, in the Table, you will find 90,66, the mean tem- 
perature of the two barometers. Then accotding to the Rule, 
90,66X10X30-7-28,5=954,3 feet, the second station is higher 
than the first. Ans. 

21. A, B, 0, and D, found a purse of shillings and each of 
them took a number at a venture^ afterwards by con^paring them 
together they found that if A took 25 from B, his number would 
be equal to what B had left, and if B took 30 from C, his num- 
ber would be three times what C had left, and if C took 40 from 
D, his number would be double tQ what D had left, and if D took 
60 from A, his number would be 3 times as much as A had left, 
and 6s. over. What number had each ?— Suppose A h ad 94, 
then 94+25+25=144+30-^3,+80===88-f40=T28-r-2,+40== 
104+60=154; 94— 50=44, X 3=132 ; 154— 132=22, ~6=: 
J7=£r 8t error. Suppo se A ha d 106 ; +25+25=144,4-30= 
y^^?-;!.^',-/.^^;— Pj^^40=132-T-2,+40=106-f 60=^ ; lOft— 
^0=se,:>^3=168 ; 168 — 166=12,+5=n=secoiieL otot. 
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106X17=1802, and 94X17=1598; then 1802-f 1598 
J^iOO, and IT-f 17=34 ; then 3400-^-34= 100«.=A's number, 
"^^nce 1505.=B's number ; 905.=C's ; and 1055.=D's. Ana. 
. ^5. A merchant tailor bought 40 yards of cloth 2^ yards wide, 
^^t being wet it shrunk in length upon every 4 yards 5 of $ of a 
y^td, and in .width 1 nail and 5 on every yard and half ; to line 
^his cloth he bought baize 5 quarters wide, ^vhich, being made 
"^vet, did shrink the whole width on every 20 yards in length, 
'ind in width it shrunk half a nail. The number of yards of 
baize, used in lining this cloth, is required. — If yds. 4 : 2 n. : : 40 
yds. : I yd. Tqr., then yds. 40—1 yd. 1 qr.=38 yds. 3 qrs. in 
length- after shrinking; also 2 yds. qr. 1| n. in width after 
shrinking; then 38,76X2,0109375=77,923828125 square yds. 
remainder. Again yds. 20X5 qrs.=z:25 yds. before it shrinks, 
and 18,75X1>21875=22,8515625 yds. of baize after it shrinks. 
Then, if yd3.^25 : 22,8515625 : : 77,923828125 : 71,227+ yds. 
of baize. Ans. 

23. What will 19 tons, 19 cwt. 3 qrs. 27^ lbs. cost at £19, 
I9s. 11(1 Sqrs. per ton? 

£1% 195. UJ^/.X 3X6=359/. 195. 7^f/.=cost of 18 T. . 
18 



I0cwtr=i 
6cwt.=5 
4cwt.=| 
2 qrs.=s 
1 qr. =^ 

14 lbs.=^ 
7 lbs.=i 
3^ 
2 
1 



359 19 7^ 

19 19 llj=price of one ton. 

9 19 Hi 

4 19 iUi 

3 19 l4!- 

9 iim 

2 5fi& 

1 mn- 
mil 

2^14 J Note. — The sum of the several 
fractions is 8^f|J^c/. 



24. 



^8399, 195. 5f?f^J(if.=Ans. 

In a mixture of wine and cider, i of the whole plus 25 



gallons, is wine, and 5 part less 5 gallons is cider. How many 
gallons of each kind in this mixture? — 5-|-5=|^, therefore, 
25 gals.- — 5 gals. =20 gals.=^, hence 120 gals, in all. Conse- 
quently, 85 gals, is wine, and 35 gals, is cider. 

25. Suppose one farthing had been put out, at 6 per cent, per 
annum, compound interest, at the cominencement of the Christ- 
ian Era ; What would it have amounted to in A. D. 1784 ; and 
suppose the amount to be in standard gold, allowing a cubic inch 
to be worth 53/. 25. 8r/., how large would tke \va.v^ h^^xj^''. 
Any sum, at 6 per cent, per anivwin, <^<^m^Qx^\A^^^Kt^'^^^^'^'^'^ 
7 * 
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itself in U,89 years ; then 1784-^11,89=150 times the given 
sum is doubled. And 

"nTl50-l 

jn. X 1 =^ 1 4867 1 63465687482094357 1 455 1 509890767065- 

2—1 
361, lis. 3irf. 

Hence, 279808597221212 3041597957 1232933594210766 cubic 
inches, then if 355 : 113 : : 360X69,5=7964, earth's diameter; 
Then 360X69,5X7964X1327,33=264482820122 cubic miles 
in the globe=67273337308854741 368832000 cubic inches in 
the globe ; and the cubic inches of gold, divided by the cubic 
inches in the globe, gives 415930899840288,8 times larger than 
the globe we inhabit, however incredible it may appear. 

26. How many locks, whose wards differ, may be uiilocked 
with a key of 6 several wards ? 
lat, 6-^1=6 locks of 1 ward each. 

3X4X5X6=360 

4X3X2X l=-24 * ^"^^ ' 

3X3X4X5X6=720 « , , ^ - , 
5X4X3X2X1=T20=^ ^ ^"''^ ' 

1X2X3X4X5X6=730 , , , , 
6X5X4X3X3X 1=730=^ ^'"'^ ^ ' 
2d, 5-~l=5 locks of 1 ward each ; . 

3XlS=^« •"•'''^ ^''^^^'^-^ lxZ'l=^=''^ 
And the same of the rest of the 2d dlass, also the same of 
the 3d, 4th, and 5th classes, the sum of which is 63 locks, Ans. 

27. C owes D 81400, to be paid in 3 months ; but D being 
in want of money, C pays him at the expiration of 2 months, 
$1000; how much longer than 3 months ought C, in equity, to 
defer the payme nt of the r est? — First, 1400 X 3—1 000 X 2= 
2200, and 2200-- 1400— 1000=5^ months ; then 5^— 3=2J 
months. Ans. 

28. A retailer has 30 gallons of rum, whose specific gravity is 
900 ; How much water must he add to reduce it to standard proof? 

. 025 J ^gjjj ,As 75 : 25 : : 30 : 10 gals, of water. Ans. j 

29. What is the specific gravity of French brandy, con- i 
sisting of 5 parts, measure, of rectified spirits of wine, and 3 H 

parts water ?— 850X5+1000X3=7250, and 7250-1-5+3=5 
906,25=8peciAc gravity, 
30, A cubic inch of glass weighs abowt \ ,^^ ox. Tio^ ditto 
or salt water ,6427 oz. ; ditto of brandy ,4ft9'2n o^. ^\x^^o«fc 
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then, a seaman has a gallon of brandy in a bottle, which weighs 
4^ Ihs. Troy, out of water, and, to conceal it, throws it over- 
board into salt water. Will it sink or swim, and by how much 
is it heavier or lighter than the same bulk of salt water ? 

4i lbs.=54 oz.=weight of bottle ; then 54—1,36=39,7059 
cubic inches in the bottle, and 231-}-39,7059=270,7059 cubic 
inches in the botde and brandy. Then 270,7059 X»5427= 
146,912 oz.znw^ight of salt water occupied by the bottle and 
brandy. And ,48927X231=113,02 oz., and 113,02+54= 
167,02 oz.= weight of the bottle and brandy ; then 167,02— 
146,912ziz30,ll oz. heavier that the same bulk of salt water, 
therefore the bottle and brandy will sink. 

31. How much wine, at 4*. 6d. and at 5*. per gallon must be 
mixed with 6 gallons at 4*. and 6 gallons at 35. per gallon, that 
the mixture may be worth 45. 4c?. per gallon ? 

Limited C 6 gals, at 45.=24 > 
simples ^6 *' *< 35.=18 5 

12 )42=35. 6^?, rate of the limited simples.. 

Now the question may stand thus : How much wine at 4*. Qd, 
and 55. per gallon, must be. mixed with 12 gallons at 35. 6d. per 
gallon, that the mixture may be worth 45. 4c?. per gallon ? 

r42ri 2+8 10 
45. 4d.=:52i 54J 10 10 

(eoJio 10 

A 1/^ ?10> ,0 C 12 gals, at 45. 6c?. ? , . 

As 10:^j^^ ::12: " 55. ^V^^g^^- Ans. 

32. Two persons comparing their ages, find them, at present, 
in the ratio of 7 to 5, but, that 30 years ago they were as 2 to 1. 
•What is the age of each ? — inversely, 7+5 : 30 : : 2+1 : 120= 
sum of their ages ; Thei\^ As 7+5 :«120 : : 7 : 70 yr6.=oldest, 
then 120 — 70=50 yrs.=youngest. Ans. 

33. A, in a scuffle, seized on f of a parcel of marbles ; B 
caught # of them out of his hands, and C laid hold on 
more ; D ran off with f of what A had left, and the rest E af- 
terwards secured slily for himself. Then A and C jointly fell 
upon B, who, in the conflict, let fall 5 he had, which 'were 
equally picked up by D and E ; B then kicked down C's hat, 
the contents of which A got |, B 5, D f , and C and E equal 
shares of what was left of that stock. D then struck | of what 
A and B last acquired, out of their hands ; they with diflliculty 
recovered j of it in equal shares again, but the other three carri- 
ed off J apiece of the same. . Upon this, they called a truce, 
and agreed that the 5 left by A at first should be equally divided 
among them. How much of the prize, after this distribution, 
had ^ach of the competitors ? 

Ifft, A got f , and B got | ot \ XWQ. %^\. V=-V 
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Then i-^l^j^s, and |— j9,=^g=,what A.had left. D then ran i ^ 
off with f of ii=:^^o9 and E secured J of ^§=5^0 ; conse- | 
quently A had none left. So at the end of the first scuffle, B 

, had C i, D and-E ^^^^ of them. , 

2d. B let fall 5 of k=h^ and had i left. D picked up 5 of J ^ 
=-f'^, and E the same ; then D had i^jTT+TV=Ha» E had 01 
^ig^^Q+iV^ iWo • second scuffle, their shares 

. stood thus : B ^, C 1, D and E ^Wo- 

3d. A got i of i=2% 5 ^ got I of i^i'^ ; and D got f of | 

. Their sum is jJj+i5+A=4M» and -i — ^J|,=/4=3 what Q had 

left. Then C took ' 5 of ^=ilo, and E the same. B then had 
i+^=^\ D hadlg+S^JS; and E had/^^-kgVo^iVI). So at 
the end, of the third scuffle, A had B f^, C ^, D SJ, E };^. 

Lastly, i+igz^ftinzwhat A and B last acquired. D struck out 
of their hands | of ^^j=/^j. Then A had ? of ao^sov and B had 
i of 15=6^, left. They recovered, in equal shares, | of 8'o=Tk' 
consequently A took 5 of 128=256? and B as much. Then A had 
i+2?e=il8o» and B had ^o+aa+i^^o. Then C, D, and E got 
each 4 of -^=640 ; consequenUy C had i\,-f 64o=m?o ; I> 56i+64o= 
JtsJ; and E i68o+64o=i^^?o of ihem when the truce was called; 
then each was to have \ of ^=1*5^ of the i that was not scuffled 
after, consequently their shares stood as follows : 

A »« sharp 51 l l 409 2863 . 

A S blldre WdS 1880^^15 3840 26880 5 

B»fl <( <( 849 I I 905 6336 . 
o 3810T~15 3840 26880 » 

(Va a 323 II 1219 2438 . 

^ ° • 13440n~15 13440 26880 > 

D>a (( it 1417 I 1 5147 10294 . 
4480"t~15 13440 26880 » 

E»e (( (( 1679 I I 3475 4960 . ^ 
° 13440T"1S 1W40 28880 > 

The numerators of the last fractions express their respective 
shares, which shares are the whole number of marbles and the 
common denominator to these fractions.* 

Ans. A had 2863 ; B, 6335 ; C, 2438 ; D, 10294 ; and E, 
4950. 

34. A tract of larnd, containing 100 acres, was purchased by 
A and B for $500, in the payment of which they paid equal 
sums of money. In the division of it, A, wishing to have his 
share off the side adjoining his own farm, agreed to receive so 
niai>y -acres less than one half as would make his part 75 cents 
more per acre than B's.. How many acres had each, and what 
was the price per acre ? 

Note.— For the solution of questions of this nature, we have 
the following 

Rule i. — Multiply the whole number of articles, or acres, by 
the difference in the two prices of one article, and subtract the 
product from the whole sum or price of the whole. Then di- 
vlde the remainder by ^twice the diffexexvc^ \w the price of on^ 
article, calling this the Jir at quotimt. 
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I 11. Multiply half the whole sum by the whole number of ar- 
I feles, and divide the product by the difference in the prices of 
I one article, calling this the second Tjmtient. 
I , HI. To the square of the Jirst quotient, add the second quo- 
I iient, and extract the square root of the sum, and from the square 
f root, sulftract the Jirst quotient, and you will have the share of 
one, or the larger share. Subtract this share from the whole 
number of articles, and you will have the share of the other, or 
the smaller share. 

OPERATION. 

500~100X ,75-=-,7 5X2 equal 2S3,SS=Jirst quotient; and 
500-7-2 XlOO-f-,75 equal SS33S,S3S3=isecond quotient ; and 

3iV/28»,33f+33333,3333=337,06, which less 283,33 equal 
53,73 acres, B's share; and 100 — 53,73=46,27 acres, A's 
share. And $250-f-46,27=$5,40= Vs per acre ; and $250-^ 
53,73=i$4,65=B's per acre. 

35. Two ships, A and B, sailed from a certain port at the 
same time. A sailed north 8 miles an hour, and B east 6 miles 
an hour. Required their distance asunder at every hour's end ? 

%/8X8-f 6X6=10 miles distant in 1 hour, and 10X2=20 
miles in 2 hours, &c. 

36. Suppose a ship sails from lat. 43° north, between north 
and east, till her departure from the meridian be 45 leagues, and 
the sum of her distance and difference of lat. to be 135 leagues, 
I demand her distance sailed^ and latitude come to ? 

135X 135— i5X45-T-135X2=60 leagries, and 60X3=180 
miles=3 degrees the difference of latitude, and 135—60=75 
leagues the distance ; and as the vessel is sailing from the equa- 
tor, the .latitude is increasing; therefore, 43®-|-3°=46 degrees 
north is the latitude come to. 

37. Suppose a General would place 864 men in such a form 
that their length shall be to their breadth as 3 to 2, and the dis * 
tance of each man, one from the other, 7 yards ; how many men ' 
must there be in length, and how many in breadth, and how 
many square yards of ground do they stand on ? 

NoTE.-r-For the solution of questions of this nature we have 
the following 

Rule i. — As the ratio in length is to the ratio in breadth, so is 
the given number to a fourth number, whose square root is the 
number in breadth ; the same of the number in length. 

II. — As 1 is to the distance, so is the number in breadth, less 
one, to a fourth number ; the same of the number in length ; the 
product of which is the square yards of ground they stand on. 
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OPERATION. 

As 3 : 2 : : 864 : 576, and ^576=24 hienrzNo. in breadth. Ans. 
A82:3: :864: 1296, and *\/1296=:36men=N6. in length, Ans. 
As 1 ; 7 : : 24—1 : 161 ; and, as 1 : 7 : : 36—1 : 245 ; 
And 245Xl61=z39445 square yards they stand on. A^s* 

38. Suppose a cask to measure diagonally (from the centre of 
the bung) 36 inckes. What is its contents in gallons ? 

Note. — For the solution of questions of this nature, we have 
the following 

Rule. — Divide the cube of the diagonal by 368, and the quo- 
tient is the answer. 

a^X36X 36—368= 1 26,792+ gallons. Ans. 

39. There is a section of a tree 25 inches over ; I demand 
the difference of the inscribed and circumscribed squares, and 
how far they differ from the area of the section 1 

25X25 — 12,5X12,5X2=312,5 in. in^ the diff. of the squares. 
?5X25 — 25X25X11+14=134,125 inches the circum scribed 
square is in area more than the section ; and 25X25X11+14-— 
12, 5X 12,5X2=178,375 in. the inscribed square, less than the 
area of the section. 

40. There is a square pyramid, each side of whose base is 30 
inches, and whose perpendicular height is 120 inches, to be di- 
vided by sections parallel' to its base into 3 equal parts. Requir- 
ed the perpendicular height of each part? 

30X 30X40=36000 the solidity in inches, and f of it is 24000, 
i is 12000. . Then , 

As 36000: 12df : : J J^jjJ ^ flSo ^"^^ ^^^^ «^ 

which is ^g^'g^ Then 120—104,8=15,2, length of the thick- 

est part, and 104,8 — 83,2=21,6, length of the middle part, 
consequently 83,2 is the length of the top part. 

41. Suppose a pole to stand on a horizontal plane 75 feet in 
height above the surface. At what height from the ground must 
it be cut off, so as that the top of it may fall on a point 65 feet 
from the bottom of the pole, the end, where it was cut off, rest- 
ing on the upright part ? 

Note. — For the solution of questions of this nature, we have 
the following 

Rule. — ^From the square of the length of the pole take the 
square of the base ; divide the remainder by twice the length of 
the pole, and the quotient will be the perpendicular height at 
frAicA it must be cut off ? 
i^^X 75-^5 X 55-^75 X 2== 17 i feet from gctsw\^, ktv^. 
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42. For a job, a tinker appeared in a nettle, 

So I asked him to make a flat bottomed ketde ; 
Let the top and the bottom diameters be 
In just such proportion as five is to three ; 
Twelve inches in depth I proposed and no more, 
And to hold in ale gallons seven less t^n a score. ' 

Required the diameters. 

13X28a=i36ef6 cubic inches in 13 gallons, then 5X3=15=: 
product of the two numbers. 1 5 X 3=45=three times thek pro- 
duct; 5— 3=2=difr. of the two num*bers ; 2X2=4=square 



of the difr., and 45+4=49=the sum. Then 49XJ854X4= 
153,9384, and 3666-^-153,9384=23,8147 ; then V'23,8147= 



Then S ^»88 X 5=24,40-|- inches,=larger .diameter ; 
^4,88X3=14,64+ inches=smallcr diameter. 

43. What is the Hypothenuse and PerpendicularfOf a right 
angled triangle whose sides are in the ratio of 7 to 4, the base 

being 100 feet ? X 7 — 4X 4=5,7445 ratio of the base. 

rp. 5 5,7445 : 4 : : 100 : 69,68 > . „^ 
^ } 5,7445 : 7 : : 100 : 121,94 5 

44. A, B, and C join to buy a grindstone, 36 inches in diam- 
eter, which cost $3 5, and towards which A paid $1^, and B ^jj, 
and C the remainder. The waste hole for the spindle was five 
inches square. To what diameter ought the stone to be worn, 
when B and C severally begin to work with it, allowing for the 
hole, and A first grinding down his share, next B, and then C ? 

$li=/g, then5^^j-|-/^=J , andj~J=i=2^o==C's 8hare=83| 

cents, and /q=4U=B's; ^^/b X 0X^=7 iji the diameter of a 
circle that w&l circumscribe a 5 inch square. 7y^X7^^xTi 
-^14=39,285, the area of that circle whose diameter is 7j^ in. 

Then Vl 018,285— 1018,285X7-~20+3&;285X7+ 20=29,- 
327+ inches in diameter when B begins to work. Ans. 1. 

AndVl018,285---1018,285X3-r4+39,285X3~4=19,013+ 
inches, diameter when C begins to work. Ans. 2. 

45. Three men are to carry a stick of timber 12 feet long, 
and of equal size from end to end ; one man is to carry the hind 
end, and two are to carry the forward end with a lever- How 
far from the forward end must the lever be placed, that each may 
sustain an equal portion of the weight ? — Two men sustain twice 
as much (if at the forward end) as the man at the hind end ; 
.therefore the two will be twice as near the centre ; consequently 

three feet. Ans. 

46. If a stick 16 feet long was to be carried by five men, four 
forwajd and one behind, the forward men must be one fourth as 
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far from the centre as the hind one, that is, they must be six feet 
frona the forward end. 

47. A tract of land is to be laid out in the form of an equal 
square, and to be enclosed with a post and rail fence, 5 rails 
high, so that each rod of fence shall contain 10 rails. How 
large must said square be to contain just sis many acres as there 
are rails in the fence that encloses it ? 

Thus, 1 mile~320 rods ; then 320 X 320-r- 160=640 acres ; 
then 320X4X10=12800 rails. And, if 640: 12800 : : 12800 
: 256000 rails, which will enclose 256000 acres:±:20 miles 
square. Ans. 

48. Required, the length of a thread, winding once round in 
every three feet of a cone 60 feet in height and 3 feet in diame- 
ter at the base. 

Thus, ,7854 X3f x 60-r3 =141,372,~60iz::2,3562 feet, area 
of a mean diameter, and V2, 3 5 62 --,7854 = 1 ,732, X 3, 1 4= 
5,43848, circumference of the mean diameter, and the base to 
what each yard of the perpendicular height of the cone is the 
perpendicular of; and the hypothenuse of this base and per- 
pendicular, when multiplied by the yards in 60 feet, is the 
answer required. 

49. What fraction is that, to the numerator of w'hicli, if 1 be 
added the value will he j ; but if 1 be added to the denominator, 
Its value will be ^ ? 

Suppose 5, then 5-|-lX3 den. =18, +1 num.= 19; and 
5X4 den.=20 ; th en 20 —19=1, Error. 

Suppose 8, then 8+1X3 den.=27,+l num.=28j and 8X4 
den.=32 ; t hen 3 2 — 28=4, Error. 

r 5X4 8X 1—4—1—^' numerator required. 

Thens — 

18X4^27 — 1-7-4 — 1=15, denominator required. 

Ans. -i^^. 

Note. — The 25th Miscellaneous Question in Welch's Arith- 
metic, is one of an Algebraic nature ; hence an arithmetical 
solution cannot be given. 
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L Specific Gravities of the 
Solar System. 



II . Shows the amount of^ 1 , 
or £l, at interest. 



A Cubic Foot of Absolute Weight. jRelative Weight. 



The Sun, 

Mercury, 

Venus, 

Earth, 

Mars, 

Moon, 

Jupiter, 

Saturn, 



11333 oz. 
9166 ** 
5733 " 
4500 
3286 " 
3092 " 
1042 ** 
406 " 



11,333 
9,166 
5,733 
4,500 
3,286 
3,092 
1,042 
0,406 



Rate per 


Half yearly pay- 


Quarterly pay- 


cent. 


ments. 




3 


1.007445 


1.011181 


3.5 


1.008675 


J. 01 3031 


4 


1.009902 


1.014877 


4.5 


1.011126 


1.016720 


'5 


1.012348 


1.018559 


5.5 


1.013567 


1.020395 


6 


1.014781 


1.022257 


6.5 


1.015993 


1.024055 


7 


1.017204 


1.025880 



11. Therrfiometer, 



Deg.| 


Feet. 


32 


86,86 


35 


* 87,49 


40 


88,54 


45 


89,60 


50 


90,66 


55 


91,72 


60 


%77 


65 


9S,82 


70 


94,8B 


75 


95,93 


80 


96,99 



Of Superficies. 

'Trigon; ,433013 
Tetragon ; I, 
Pentagon ; 1,720477 
Hexagon; 2,589076 
Heptagon; 3,633959 
Octagon ; 4,828427 
Enneagon; 6,181827 
Decagon ; 7,694209 
Endecagon; 8,51425 

^Dodecagon; 9,330125 



NoTE.~If the square of a side, of 
either figure, in S'able IV, be multi- 
plied by the number at the right of it, 
the product is its true area. 




V. Of Solids and their Superficies, 



Note.— All like solid 
bodies being in proportion 
to one another as the cubes 
of their like sides, the solid 
content of any of the bodies 
named in Table V, may be 
found by multiplying the . 
cubes of their sides by the 
numbers in the second column, under Solidity ; and their suijer- 
iicies by multiplying the s^xjiaixes ol \5[v^Yt i\^^■e.\\^^^'^^^«sss^ 
m the third column, undet Superjiiles, 



M&mes of tlio Bodies. Solidity. 


Superficies. 


Tetraedron, 

Hexaedron, 

Octaedron, 

Eicosiedron, 

Dodacaedron. 


0.11785 
1. 

0..4714 

2.181695 

7.663119 


1.73205 
6. • 

3.464 
8.66025 
20.6457 
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VII. A Table ^ the Proportions which the follounng Solids 
have to the Cube and Cylinder^ having the same Base and 
Altitiide. 

Solid Inc^. 

1. A Cube^ whose side is 12 inches, contains 1728 

2. A Pmm, having an equilateral triangle, whose ") 

side i%12 inches for its Base, and its Altitude 12 v 784,24 
inches, contains - . - - - - J 

3. A Square Pyramid^ whose height and the"] 

side of its base are )each 12 inches, is ^ of the above y 576 
cube, and therefore contains " " " J 

4. A Triangular Pyramid^ whose height and "J 

side of its triangular base are each 12 inches, is L 249,413 
near | of the cube, and contains - - - J 

5. A Cylinder, whose diameter and height are) 17 
each 12 inches, is ^ of the above cube, and contains 3 * 

6. A Sphere or Globe, whose axis or diameter is 1 

12 inches, equal to the side of the cube, is l\ of it, V 904,78 
and contains. J 

7. A Cone, whose base and altitude are each 12 "] 

inches, equal to the side of the cul?e, is -^^ of it, t 452,38829 
and contains - * " - - J 

8. A Parabolic Conoid, whose diameter at the ") 

base, and height are ^ach 12 inches, being i its v 678,583 
circumscribing cylinder, contains - - - J 

9. A Hyperbolic Conoid, whose height and di- 1 
ameter at the base, are each 12 inches, is -j^^ of its y 565,49 
circumscribing cylinder, and contains - - J 

10. A Parabolic Spindle, whose height^^hd"| 

middle diameter are ^ch 12 inches, is of its l 723,824 
circumscribing cylinder, and contains - - J 

Hence arises a different method of finding their contents.. 
General Rule. — If the base of the solid whose content you 
would find, be rectilinear, consider it as a Parallelopipedon ; if 
curved, as a Cylinder ; and find the content accordingly ; Then 
take such a part of the content, thus found, as is specified in the 
preceding Table, which, 'if the pjrts be taken in inches, will be 
the solid content of the givear figure, in inches, which, divided 
by 1728, will give the cubic feet, • 
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Yl. Of Circles. 
If the diameter of any cirde 
" multiplied ? 5 3*1^1^^ ? '^^^ product '> is the circumfer- 
divided 3 ^ f ,31831 3 the quotient) ence; Or if it 
,886227 C the product > is the side of an 
128379 I the quotient 5 equal square; 

Or if it 

C multiplied? , C, 866024 Cthe product? is the side of an 
be ^divided 3 ^t^^^^'^ ^ the quotient 3 equilateral trian- 
gle inscribed ; Or if it 
C multiplied > C ,707016 ) the product C is the side of the 
I divided 3 ^ c 1>414213 3 the quotient ; square inscribed. 

VIL Shows the Specific Gravities of several solid and fluid 
Bodies, in .Avoirdupois weight. 



A CUBIC FOOT OF 


OUNCES. 


' A CUBIC FOOT OF 


OUNCBS. 


Platina, rendered mallea- 




Brick, 

Live Sulphur, 


2000 


ble and hammered, 


20170 


2000 


Very fine Gold, 


19637 


Nitre, 


•1900 


Standard Gold, 


18888 


Alabaster, 
Dry Ivory, 


1875 


Moidore Gold, 


17140 


1825 


Guinea Gold, 


17793 


Brimstone, 

Solid subs. Gunpowder, 


1800 


Quicksilver, 


13600 


1745 


' Lead, 


11325 


Alum, 
Ebony, 


1714 


Pine Silver, 


11087 


1117 


Standard Silver, 


10535 


Human Blood, 


1054 


.J^Q^e Copper, 


• 9000 


Amber, 
Cows: Milk, 


1030 


Obpper, 
Plate Bra|s, 
Steel, 


8843 


1030 


800O 


Sea WatjjT, 


1030 


7852 


Pure Water, 


1000 


Cast Brass, 

Iron, ' 


7850 


Red Wine, 


993 


7645 


Oil of Amber, 


978 


Block Tin, 


7321 


Proof Spirits, 


925 


Cast Iron, 


7135 


Dry Oak, 


925 


Lead Ore, 


6800 


Olive Oil, 

Loose Gnn powder 


913 


Copper Ore, 


3775 


872 


Diamond, 


3400 


. Spirits of Turpentine, 


864 


Chrystal Glass, 


3150 i 


Alcohol or Pure Spirit, 


850 


White Marble, 


2707 


Elm and Ash, 
Oil of Turpentine, 


800 


Black " 


2704 


772 


Kock Chrystal, 


2658 


Dry Crab Tree, 


765 


Green Glass, 


2620L 


ig^er, 


732 


Clear Glass, 


2600 


iraite Pine, 


569 


r Flint, 


2582 


Hpsafras wood, 


482 




2570 




240 


2568 


Sftimon Air, 


Ot^o'o 


(Free, 


2352 


Ii|flammable Air, 
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IX. Shows the amount of or ^{,from 1 year to 50 years. 



^1 SperceoU 3 1-2 per cent. | 4 pet cent. |4 I-S per cent. | 5 percent. 5 1-2 per cent. | S per cent 



1 

2 
3 
4 

_5 

6 

7 

8 


10 
1] 
12 
13 
14 
15 

16 
17 
18 

\i 
20 
21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
"37 
38 
33 
40 

4] 
42 
43 
• 44 
45 

46 

47} 



1,0300000 
1,0609000 
1,0927270 
1,1255088 
1,1592740 
l7l940523 
1,2298738 
1,2667700 
1,3047731 
1,3439163 



1,3842338 
1,4257608 
1,4685337 
1,5125897 
1,5579674 



1,0850000 
1,071225© 
1,1087178 
1,1475230 
1,1876863 



1,040000C 
l,08l600( 
1,124864C 
1,169858£ 
1,216652C 



1,2292553 
1,2722792 
1,9168090 
1,3628973 
1,4105987 



1,265319C 
1,3159317 
1,3685690 
1,4233111 
1,4802842 



1,459969' 
1,5110686 
1,5639560 
L6186945 
1,6753488 



1,6047064 
1 ,6528476 
1,7024330 
1,7535060 
1,8061112 

r;e60294 
1,9161034 
1,0735865 
2,0327941 
2,093777r 



1 ,7339860 
1,7946755 
1,8574892 
1,9225013 

1 ,9807886 



2,1565912 
2,2212890 
2,2879276 
2,306^655 
2.4272624 



2,5000803 
2,5750827 
2,6523352 
2,7319053 
2,8138624 



2,0594314 
2,1315115 
2,2061144 
2,2833284 
2,3632449 
2,4459585 
2,5315671 
2,6201719 
2,711877^; 
,8067937 



1,5394541 
1,6010322 
1,6650735 
1,7316764 
1,8009435 



1,87298 IS 
1.947900c 
2,0258161 
2,1068491 
2,19U231 



1,0450000 
1,0920250 
1,1411661 
1,1925186 
1,2461819 



1,3022601 
1,3608618 
1,4221006 
1,4860951 
1,5529604 



1,6228530 
1.6958814 
1,7721961 
1,8519449 
1,9352824 



2,0223701 
2,1133768 
2,20847 
2,3078603 
2,4117140 



2,278768( 
2,3699187 
2,4647155 
2,5633041 
2,6658362 



2,772469' 

2,8833685 

2,9987033 

3,1186514 

3,^453071 



2,9050314 
3,0067075 
3,1119423 
3,2208603 
3,3335904 



3,3731334 
3,508058: 
3,6483811 
3,7943163 
3,9460881= 



1,0500000 
1,1025000 
1,1576250 
1,2155062 
1,2762815 



1,3400956 
1,4071004 
1,4774554 
1,5513282 
1,6288946 



1,7103393 
1,7958563 
1,8856491 
1,9799316 
2,0789281 



1,0550000 
1,1130250 
1,1742413 
1,2388245 
1,3069596 



1,3788426 
1,4546789 
1,5346862 
1,6190939^ 
1,7081440 



1,060000# 
1,1236000 
1,1910160 
1,2624796 
1,3382256 



1,8020919 
1,9012069 
2,0057732 
2,1160907 
2,2324756 



2,1828745 
2,2920183 
2,4066192 
2,5269502 
2,6532977 



2,5202411 

,6336520 
,7521663 
2,<^760138 
3,0054344 



3,14t)679C 
3,2820095 
3,4296999 
3,5840364 
3,74 53181 
.].ni38574 
4,0899810 
4,2740301 
4,4663615 
4,6673478 



2,3932783 3,4502661 4,1039325 
2,9852266 3,5710254 4,2680898 
3,07478341,3.6960113 4,4388134 
3,l670269i3;8253717'4, 6163659 



3,2620377 

3^3598988 
3,46069^8 
3,5645167 
3,6714522 



3,9592597,4,8010206 



4,097833714,9930614 
4,2412579;5, 1927838 
4, 3897020, o,400495f 
4,5433415 5,61651 
3,7815957 4,7023585,5,841 17ci 



4,8773784 
5.0968604 
5,3262192 
5,5658990 
5,8164645 



2,7859625 
2,9252607 
3,0715237 
3,2250999 
3,3863549 



3,5556726 
3,7334563 
3,9201291 
4,1161356 
4,3219423 



2,3552617 
2,4848011 
2,6214652 
2,7656458 
2,9177563 

3,0782329 
3 247535' 
3,4261502 
3,6145885 
3,8133910 



6,0782054 
6,3517246 

' " '5522 
;S>5(32421 
7,2483730 



; 3,8950436 4,8669411 6,0748236 
7^^^i;SP4.9 5.0372840 6,3168166 
4&/4,J3225]S'5,2135d8D 6,569489? 
4.0/4,jS563JD3'5,396rj645 6,8^226^H 
*0/4,3&300595,5849S68 7,\06^biQ 



7,5745497 
7,9154045 
8,27159" 



4,5380394 
4,7649414 
5,0031/'^' 
5,25j 

"^918101 
6,0814069 
6,3854772 
6,7047511 
7,0399887 



7,3919881 
7,7615875 
8,1496669 
8,5571502 
8,9850077 



9,4342581 
9,9059710 
110,40126% 



4,0231279 
4,2443999 
4,4778419 
4,7241232 

6/^^0671 
5,5472608 
5,8523600 
6,1742398 
6,5138230 

6^720832 
7,2500478 
7,6488004 
8,0694844 
8,5133060 



1,4 185 Ul 
1,5036302 
1 ,5938480 
1,6894789 
1,7 908476 

1,8'9S2985 
2,0121964 
2,1329282 
2,2609039 
2,3965581 



2,547z716 
2,6027727 
2,854331)1 
3,0255995 
3,207135G 



3,3995636 
3,6035374 
3,8197496 
4,0489340 
4,2918707 

T,54"9i3S29 
4^223 

5,4183879 
5,7434912 



6,0881007 
6,4533867 
6,^405899 
7,2510253 
7,6860868 



8,1472520 
8,6360871 
9,1542523 
9,7035074 
10,2857178 



8,9815378 
9,4755224 
9,9960761 
10,5464933 
11,1265504 



11,7385217 
12,3841404 
13,0652681 



10,9028608 
11,5570325 
12,2504547 
12,9854817 
13,7626109 



14,5883673 
15,4636693 
16,3914894 



8,6438l96\l0,m3?i^^\\^,^^^^"o^^\\^ 

9,03279l5\ll ,467^6TAv4,^4m^SiA^avi\W 



SUNDRY TABLES. 



89 



Shows the present value of £1^ or $1, at the end of any 
number of years, from 1 to 40. 



Yean. j. 4 per cent. 


41-Sper cent. | 5 per cent. | 5 1-2 per cent. | 6 per cent, 


1 

2 

3 
4 
5 


,961538 
,924556 
,888996 
,854804 
,821927 


,956938 
,915730 
,876297 
,838561 
,802451 


,952381 
,907030 
,863838 
,822702 
,783526 


1 

,947867 
,898513 
,851728 
,807397 
,765392 


,943396 

,889996" 

,839619 

,792993 

,747258 


6 
7 
8 
9 
10 


,790314 
,759918 
,730690 
,702587 
,675564 


,767S96 

,734828 
,703185 
,672904 
,643928 


,746215 
,710681 
,67683© 
,644609 
,613913 


,725587 
,687869 
,652125 
,61825:} 
,586153 


,704960 

,665057 

,627412 

,591898- 

,558394 


11 

12 
13 
14 
15 


,649581 
,624597 
,600574 
,577475 
,555264 


,616199 
,589664 
,564271 
,539973 
,516720 


,584679 
,556837 
,530321 
,505068 
,481017 


,573733 
,526903 . 
,499580 
,473684 
,449141 


,562787 
,496969 
,468839 
,442301 
,417265 


16 
17 
18 
19 
20 


,533908 
,513373 
,493628 
,474642 
,456887 


,494409 
,473176 
,452800 
,433362 
,414643 


.458311 
,436297 
,415521 
,395734 
,376889 


,425979 
,403830 
,382932 
,363123 
,344346 


,393647 
,371364 
,350343 
,330513 
,311804 


21 
22 
^ 23 
24 
25 


,433833 
,421955 
,405726 
i390121 


,396787 
,379701 
,363350 
,347703 
,332731 


,358942 
,341850 
,^571 
,310068 
,305303 


*,32€568 
,309677 
,293684 
,278523 
,269150 


,294155 
,277505 
,261797 
,246978 
,232998 


26 
27 
28 
29 
30 


,3l0689 
,340816 
,a33477 
,320651 
,308309 


,318402 
^04691 


,281241 
,267848 
,255094 
,242946 
,231377 


,250525 
,237608 
,225362 
,213715 
,202743 


,219810 
,207368 
,195630 
,^84556 
,174110 


31 
32 
33 
34 
35 


,290460 
,285058 
,274094 
,263552 
,254415 


,255502 . 

,244500 

,233971 

,223896 

,214251 


,220359 
,209866 
,199872 
,190355 
,181290 


,192307 
,182411 
,173029 
,164133 
,155692 


,164255 
,154957 
,146186 
,137912 
,130105 


36 
37 
38 
39 
40 


,243669 
,234297 
,285285 
,216671 
,208289 


,205028 
,196299 
,187750 
,179665 
,171929 


,173057 
,164«6 
,156605 
,149148 
,142046 


,147399 
,140114 
432893 
,126075 
,110608 


,122741 
,115793 
,109182 
,103002 
,097170 
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XL Shows the amount of £1, or annuity y from 1 yean 
40 years. 



Yean. | 4 per cent. 4 1-2 per cent. | 6 per cent. | 5 1-2 per cent. 6 per cent. 



1, 

2,04 
3,1216 
4,24646 
5,416322 

6,632975 
7,8982' 
9,214266 
10,582795 
12,006107 



10,486a51 
15,025805 
16,626838 
18,291911 
20,023588 



21,824531 
23,697512 
25,645413 
27,671229 
29,778078 



31,969202 
34,247979 
36,617888 
39,088604 
41,645908 



44,311745 
47,084214 
49.967583 
52,966286 
56,084938 

59,328335 
62,701469 
6(i,209527 
69,857908 
73,652225 



77,598314 
81,702246 
85,970336 
90,409150 
95,025516 



1, 

2,045 
3,137025 
4,278191 
5,470710 



6,716892 
8,019152 
9,380014 
10,802114 
12,288200 



13,841179 
15,464032 
17,159913 
18,932109 
20,784054 



1, 

2,05 
3,1525 
4,310125 
5,725631 



6,801913 
8,142008 
9,549109 
11,026564 
12,577802 



22,719337 
24,741707 
26,855084 
29,068562 
31,371423 



W83137 
36,303378 
38,937030 
41,689196 
44,565210 



47,570645 
50,711334 
53,993333 
57,423033 
61,007067 



14,206787 
15,917126 
17,712983 
19,598632 
21,578563 



1, 

2,055 
3,16802 
4,34226 
5,58109 



h 

2,06 
3,1836 
4,3746J6 
5,637093 



6,888051 
8,266894 
9,721573 
11,256259 
12,875354 



6,975318 
8,393837 
9,897467 
11,491315 
13,180794 



14,5834981 
16,885590 
18,286798 
20,292572 
22,408663 



23,657492 
25,840366 
28,132385 
30,520004 
33,065954 



64,752388 
68,1 
72,7J 
77,031 

8i,4r 




35,719252 
38,505214 
41,430475 
44,501999 
47,727099 

51,113454 
54,669126 
58,402, ' 

"tPRtSo 

,298829 
•,063771 
85,006959 
90r320307 



95,836323 
101,628139 
107,709546 
,114,095025 
^"1,799774 



24,641140 
26,996402, 
29,481205' 
32,102671 
34,868318 



37,786075 
40,864309 
44,111846 
47,5379! 



14,971642 
16,869940 
18,882182 
21,015064 
23,275968 
25,672527 
28,212^79 
30,9(*5652 
33,759991 
36,785590 



39,99 
43,3 
46 



5l3l5^[|g 


gpiiroilo 


i.ii8;i^09 

*63,233510 
67,711353 
72,435478 


59,156381 
63,705763 
68,528109 
73,639796 
79,058183 


77,419429 
82,677498 
88,224760 
94,077122 
100,251363 


84,801674 
90,889775 
97,343161 
104,183751 
111,434776 


106,765188 
113,637274 
120,887324 
128,5:36127 
136,605614 


119,120863 
127,268114 
135,904201 
145,058453 
154,761961 
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LI. Shows the present worth of £1, or $1 annuity, from 1 
year to 40 years. 



Year*. 


4 ppr ceat. | 4 1-2 per cent. | 5 per cent, j S l'-2p6t cent, j 6 per cent. 


1 

3 
4 

5 


0,96154 
1,88609 
2,77509 
3,62989 
4,45182 


0,95694 

l,87267i 

2,74896 

3,58752 

4,38997 


0,95238 
1,85941 
2,72325 
3,54595 
4,32948 


0,94786 
1,84630 
2,69790- 
3,49862 
4,25759 


0,94339 
1,83339 
2,67301 
3,46510 
4,21236 


6 
7 

. 8 
9 
10 

IT' 

12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
523 
24 
25 

26 
27 
28 
29 
30 

32 
33 
34 
35 

36 
37 
38 
39 
40 


5,24814 
6;00205 
6,73274 
7,43533 
8,11089 


5,15787 
5,89270 
6,59689 
7,26879 
7,91272 


5,07569 
5,78637 
6,46321 
7,10782 
7,72173 


4,97699 
5,65888 
6,30522 
6,91786 
7,49856 


4,91732 
5,58238 
6,20979 
6,80169 
7,36008 


8,76049 
9,38507 
9,98565 
10,56312 
11,11839 


8,52892 
9,11858 
9,68285 
10,22282 
10,73954 


8,30641 
8,86325 
9,39357 
9,89864 
10,37966 


8,04898 
8,57070 
9,06522 
9,53395 
9,97824 


, 7,88687 
8,38384 
8,85268 
9,29498 
9,71225 


11,65229 
12,16567 
12,63929 
13,13394 
13,59032 


11,23401 

11,70719. 

12,15099 

12,59329 

13,00793 


^ 10,83777 
11,27407 
11,68958 
12,08532 
12,46221 
12,82115 
13,16300 
13,48807 
13,79864 
14,09394 


10,39936 
10,79852 
11,17687 
11,53549 
11,87541 

12.19760 
12,50299 
12,79245 
13,06682 
13,36880 


10,10589 
10,47726 
10,82760 
11,15811 
U,46992 


14,02916 
11,45111 
14,85684 
15,24696 
15,62208 


13,40472 
13,79442 
14,14777 
14,49548 
14,82821 


11,76407 
12,04158 
12,30338 
12,55035 
12,78335 


15,98277 
16,32959 
16,66306 
16,98371 
17,20202 


15,14661 
15,45136 
15,74287 
16,02189 
16,28889 


14,37518 
14,64303 
14,89813 
15,14107 
15,37245 


13,57338 
13,80702 
14,02848 
14,23838 
14,43733 


13,00316 
13,21053 
13,40616 
13,59072 
13,76483 


17,58849 
17,87355 
18,14766 
18,41120 
18,66461 


16,54439 
16,78889 
17,02286 
17,24676 
17,46101 


15,59281 
15,80268 
16,00255 
16,19290 
16,37419 


14,62590 
14,80463 
14,97404 
15,13461 
15,28680 


13,92908 
14,08398 
14,22917 
14,36613 
14,49533 


18,90828 
19,14258 
19,36787 
19,58448 
19,79277 


17^604 
17,86224 
18,04999 
18,22965 
18,40158 


16,54685 
16,71129 
16,86789 
1^,01704 
17,15509 


15,43105 
15,56779 
15,69740 
15,82024 
15,93667 


14,61722 
14,73211 
14,84048 
14,94270 , 
15^3913 
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XIII. Annuities that £i, or $1 will purchase, from 1 yec 
to 40 years. 

Yean. | 4 per cent. |4 1-3 per cent.j 5 per cent, js 1-2 per cent. |.6 per cent. 



1,04 
,5302 
,36035 
,27549 
,22463 



,19076 
,16661 
,14853 
,13449 
,12329 



1,045 
,534 
,39377 
,27874 
,22779 



,11415 
,10655 
,10014 
,09467 
,08994 



,08582 
,0825iO 
,07899 
,07614 
,07359 



,07128 
,06920 
,06731 
,06559 
,06401 



,06257 
,06124 
,06001 
,0588a 
,05783 



,05685 
,05595 
,05510 
,05431 
,05358 



' ,0S289 
^ ,05024 
if8 ,05163 

39 / ,05106 

40 I ,05052 ' 



,19388 
,16970 
,15161 
,13757 
,12638 



,11725 
,10967 
,10327 
,09782 
,09311 



,08901 
,08542 
,08224 
,07941 
,07688 



1,0^ 
,5378 
,36721 
,28201 
,23097 



,19702 
,17282 
,15473 
,14069 
,12950 



,12039 
,11282 
a0645 
,10102 
.09624 



,07460 
,07254 
,07068 
,06899 
,06744 



,09227 
,08870 
,08555 
,08274 
,08024 



,07800 
,07597 
,07414 
,07247 
,07095 



,06602 
,06472 
,06352 
,06241 
,06139 



1,055 
,54162 
,37065 
,28582 
,23487 



,20092 
,17671 
,15859 
,14455 
,13334 



,12424 
,11667 
,11031 
,10489 
,10022 



,09620 
,09260 
,08947 



,08427 




1,061 
,54544 
,37411 



,23739 



,20336 
17913 
16103 
14702 
13587 



12679 
11927 
11296 
10758 
10296 



,09544 
,09335 



,08718 




!8 

,06249 
,06175 
,06107 



,06043 
,05984 
,05928 
,05876 
,05828 



,#367 
\07242 
,07128 
,07023 
,06926 



,06837 
,06754 
,06678 
,06607 
,06541 



,07690 
,07570 
,07459 
,07358 
,07272 



,07179 
,07100 
,07027 



,06480 ,06839 
,06423 ,06785 
,06370 I ,06735 
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ARITHMETIC ODDITIES. 

1. 99f =:4nines, counting 100 ; and I l|=:4 ones, counting 12. 

2. 35+29=64, +8+7+l=the 9 figures so placed as to 
count 80. 

r4 3 8-) 

And 9 5 1 >=the 9 figures so placed as to count 15, several 
1^2 7 6 J ways. 

3. If a body of 45 lbs. weight be divided into 4 such parts, 
that one of which will weigh 1 lb., another 3 lbs., another 19 
lbs., and the other 27 lbs., they n^ay be so used as weights in a 
balance, that any number of pounds, from 1 lb. to 40 lbs. may be 

' weighed by them. 

And the number 4*5 may be divided into 4 such parts, that, i^ 
to the first part 2 be added, from the second part 2 be subtraclfed* 
the third multiplied by 2, and the fourth divided by 2, the sev- 
eral results will be equal. ^ Ans. 8z=:lst, 12=:2d, 5=3d, a#d 
20=4th.. 

4. A bought 20 sheep for 20«., giving 4 pence for lan^|fc Is, 
for dams, and 30 pence for wethers. How many* of each kind 
did he buy ?— -Ans. 4 wethers, 7 dams, and 9 lambs. 

5. B bought 100 animals for $100, giving $10 for oxen, $3 
for hogs, and 50 cents for sheep. How niany of each kind did 
he buy. — Ans. 5 oxen, 1 hog, and 94 sheep. 

6i . A sea captain, oh a voyage with a cargo of 15 ho^jses and 
15 mut^s, being overtaken by a storm, found it necessary to light- 
en the^ip, in order to save her, by throwing half of the cargo 
overboard ; iK|p the captain, being a shrewd man, and anxious 
to save the holies, because they were his, proposed to his mate, 
who owned the iiljles, to place the whole in a row and to throw 
every ninth bqast w^^rboard.. How should they be placed so as 
to save the horses ?--^i^s. 1st 4 h.^ 2d 5 m., 3d 2 h., 4th 1 m., 
5th 3 h., 6th 1 m., 7th I h., 8th 2 m., 9th 2 h., 10th 3 m., 11th 
1 h., 12th 2 m., 13th 2 h., 14th 1 m. 

7. If two of the nine figures be so placed as to count unhs and 
ten^, and their sum subtracted froi;n them, one figure of the resui||^ 
being known and subtracted from 9, discovers the other .15gure 
of the result. 

8. To TELL ANY NUMBE^L THOUGHT OF.— Dcsirc a pcrson to 
think of a number and multiply it by 3; thenJfthe ^duct be 
an even number, divide it by 2 ; ^ut if it be an^d number, add 
1, and then divide it by 2. Let him multiply this^otiint by 3, 
and if the product be even divide it by 2 ; if not, add^ and then 
divide by 2, as before. "Desiie Yim \,o ^vs\\<fe ^^\^^\. ^'j^'vjJ^^^s^ 
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ARITHMETIC ODDITIES.* 



9, and mention to you the quotient thence arising, regardless of 
the remainder. 

You must multiply this quotient by 4, and if you added 1 be- 
fore dividing the first time by 2, add 1 to the product ; and if 
you added 1 before dividing the second time by 2, add 2 to this 
product. If the quotient cannot be divided by 9, you will add 
the numbers you added before dividing, calling the first 1 , and 
the second 2, which will produce the number thought of. 
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A CONDENSED VIEW 

OF THE PRECEDING. 



After a familiarity with the pages of this work one may yet 
discover in it entirely new, very interesting and highly beneficial 
principles. 

Its First Division ' teaches in six several instances the man- 
ner of reducing the art of multiplying to less than half the trouble 
that attends the general method ; in H, the tables of weights and 
measures, are Md down on a new a|H improved plan, &c. &c. 

The 'Second ' and Third Divisions illustrate many distinct 
principles, of much interest and too numerous to be here treated dt 

The Fourth and Fifth Divisiotjs, in almost every solution 
of their questions, illustrate distinct principles of much import- 
ance ; and the reason of the solutions, also the classification <»f 
the questions and their difierent principles may be readily per- 
ceived by a little consideration. 

The Sixth Division contains principles of the utmost im- 
portance and are such as cannot be found in common works on 
' Artiwnetic ; and its thirty-eighth section is of such worth that a 
draT'esjimation of it cannot be made; without it, a Survey(*rt)f 
land cannot be m^ter of his art ; and with it, he can redress the 
wrongs done % ,^eitK«r party by relying on local attracted bear- 
ings, and ever ^Qceed with exact accuracy in surveying, to 
the great advantage of his employers, and honor to hims^. 
It may be considered the discovery of importance that men of 
science have thought impps«ible to discover. 

The Seventh Division is made up of qnestions and their 
solutions ; .and the eighth, division contains sundry |||^Ues 
of not a common nature ; and the ninth is that of Arithmetic 
Oddities. 

All of the preceding named matter is a select collection on/y, as 
deduced, arranged, and-given by a person of twelve years study 
in Mathematics, an experienced teacher, and been ijearly three 
Tears in i.? compilalion. 
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